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THOMAS HUGHES, ESQ. 


THE CRYSTAL PALACE AND ITS SCHOOLS. 


LITTLE more than twenty-one years ago the 
Crystal Palace at Sydenham was opened in the 
presence of the Queen and the Prince Consort, 
and it has yearly grown in popular favour since 
then, not only as a place of public amusement, 
but latterly as a school of instruction in art, 
science, and literatuye, in music, and in the practical studies of 
engineering. The gorld knows by heart the history of the 
Crystal Palace. That first great Exhibition of the Industry of all 
Nations, for which this remarkable building was designed by Sir 
Joseph Paxton, and originally erected in Hyde Park, was such 
an unqualified suctess in so many respects, that other leading 











countries of the world have in turn attempted to rival it, but 
for the most part the buildings designed for these exhibitions 
have been far inferior. 

The French Exposition of 1867 was one of the most notice- 
able of these attempts, but after all it was only a bewildering 
maze of merchandise, a vast bazaar held in an edifice without 
the slightest pretentions to architectural beauty. 

When the wondrous “palace made of windows,” as Thackeray 
called it, had served the ends of its first existence in Hyde Park, 
it was bought for the sum of £70,000, and re-erected on its 
present site by the Crystal Palace Company, at the cost of 
nearly a million and a-half sterling. Some changes were made 
in the ground plan and elevations. The old Palace had one 
transept only. The new edifice at Sydenham had three, until 
December 30, 1866, when the north transept was destroyed by 
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fire. The nave of the Palace, as it now stands, has an arched 
roof 44 ft. higher than it had in Hyde Park, and the decorations 
of the interior have been much modified and improved. The 
entire length of the building before the fire was 1,608 ft. The 
new and extensive aquarium which has since been added to the 
northern extremity of the Palace, occupies a large portion of 
the space burnt over, so that the dimensions of the whole edifice 
remain nearly the same. The greatest breadth at the centre 
transept is 384 ft., and the height 168 ft. ; : 

The system of waterworks and the great fountains, which 
have been declared superior to those at Versailles, were designed 
by Sir Joseph Paxton, and opened in the presence of the Queen, 
June 18, 1856. At every grand display of the fountains six million 
gallons of water are used, and when the entire system is ex- 
hibited 11,788 jets are set in motion, throwing 120,000 gallons 
per minute, while the central columns of water rise to the height 
of 280 ft. The firework displays gain very much of their effect 
from the simultaneous display of the great fountains. 

No one can have attended for the first time one of the great 
fétes for which the Crystal Palace is famous, without being 
deeply impressed with the feeling that no other sight can com- 
pare with it. A building so vast, so light, and filled with so 
many thousands of people, is a spectacle in itself. On such 
great occasions as the reception of the Sultan of Turkey in 
1867, the Shah of Persia in 1873, and the Czar of Russia in 
1874, the fétes have been of unusual magnificence. It has be- 
come quite the custom to extend the hospitalities of the Crystal 
Palace to crowned heads who visit England, and no greater 
compliment could be paid them. Many celebrities have had a 
public reception there, among them Garibaldi, the Khedive of 
Egypt, and latest of all, Seyyid Burghash, the sovereign of 
Zanzibar, who probably will not rest content until he has imitated 
the fireworks at least on the shores of Eastern Africa. 

From June, 1854, to the close of October, 1874, the Crystal 
Palace had been visited by more than thirty-six and a quarter 
millions of people. The annual popular féte of the Foresters is 
one of the greatest of the year, and on one of these occasions 
more than 84,000 people were present. Throughout the season 
there is kept up a succession of shows of animals, of flowers and 
fruit, and musical and dramatic fétes, and these, with the fire- 
work displays and the great musical Handel Festivals, which are 
now held triennially, account for the multitude of visitors. 
Strangers who come to London sight-seeing never neglect the 
Crystal Palace, and many consider it the greatest sight of all. 

It may not be generally known that great schools have sprung 
up in connection with the Crystal Palace, and that the advan- 
tages of education at these schools are excellent. There are in 
the building many close copies of objects of medizeval, ancient 
and modern art. Although copies, they are almost if not quite 
as useful for art students as the originals would be. So far as 
they are of Roman and Italian origin, they could not be replaced 
if destroyed, for by a recent act of the Italian Parliament no 
more copies of works in Italian public institutions are allowed 
to be taken. To make all these available for purposes of in- 
struction, the School of Art, Science, and Literature was esta- 
blished, and it has been very successful. In the ladies’ division 
there are 19 teachers, and nearly 500 students. Instruction is 
given in history, geography, botany, mathematics, and the Latin 
language ; and the English, French, German, and Italian lan- 
guages, with their literatures, are taught by competent professors, 
Water-colour and oil painting, drawing from the figure and the 
antique, and modelling in clay, are taught most thoroughly, and 
the pupils have great advantages in these studies, for they can 
avail themselves of the unique models of fine art with which the 
Palace abounds. 

The pianoforte is taught in private lessons by Sir Julius 
Benedict, Herr Pauer, and Mr. E. Prout, and harmony and 
musical analysis by Dr. Stainer. Private lessons are given in 
composition, and singing is taught in private lessons and in 
class. Instruction in cookery and practical domestic economy 
is also imparted, and even artistic wood-carving can be studied 
under a master. The studios and class-rooms are strictly 
private. 

Lectures on special subjects purely educational in character, 
and intended to stimulate independent thought have been de- 
livered from time to time during the present session by the most 
eminent men from the universities, and of the highest eminence 
in art, science, and literature. 

Ladies only are admitted to these lectures. In this school a 
complete education can be obtained, or if preferred a single 
course of lectures, or a single class may be attended. Thus 
university advantages are placed within the reach of many ladies 
who live in the vicinity without their forfeiting home comforts or 
society. 

The musical advantages in this school are somewhat superior. 
There are lectures delivered on musical subjects, and to hear 











the concerts where the best music is rendered by the best 
vocalists and instrumentalists, and by an orchestra unrivalled 
by any in this country, or possibly in Europe, is something more 
agreeable, if not better, than a lecture. 

Mr. Manns is worthy of the greatest credit for his exertions in 
raising so high the standard of music at the Crystal Palace. He 
must bea thorough musician as well as a perfect conductor, for 
the orchestral performers under his guidance are almost fault- 
less in their execution of the most difficult music. 

The School of Practical Engineering was established to afford 
to students of civil and mechanical engineering “thorough 
practical instruction in the rudiments of either profession, and 
in the manipulation of materials.” For gentlemen wishing to 
become engineering draughtsmen, or to compete for the Whit- 
worth scholarships, or to pursue the study of steam engineering, 
its advantages are open, and no place near London is better 
fitted for the pursuit of these studies than the Crystal Palace, 
which is readily accessible, and contains many mechanical 
models, and much hydraulic and other machinery. The school 
has now forty-nine pupils, and with present accommodation 
the limit is fifty. Mr. F. K. J. Shenton, the Superintendent of 
the Literary Department, says that the work done and the 
general results of the school are most satisfactory, that the in- 
struction is really practical and systematic, and that the students, 
when they leave the school, as a rule, do well. Being thus 
prepared for articles, the advantage is conspicuous, and the 
results are very good, not only to the students, but to the 
engineers who take them as pupils. The ordinary course of 
instruction covers a — of one year, divided into three terms ; 
one term is devoted to mechanical drawing, one to pattern- 
making and foundry work, and one to the smith’s and fitting 
shop. The best engineering machinery is furnished for the use 
of the students in convenient and extensive shops fitted up at 
the southern end of the building. 

A preliminary examination of candidates, before admission, 
in the _— of arithmetic, algebra, and geometry, is 
required. 

The syllabus of lectures includes all the subjects of highest 
importance to an engineer, embraced under the general head of 
Steam for the Easter term, Railway and Dock Work for the 
summer term, and Materials and their Manufacture for the 
autumn term. These lectures are regularly delivered by the 
principal or some eminent professor, and the pupils are required 
to pass an examination upon them at the close of each term. 

The Civil Engineering section is intended to be supplementary 
to the ordinary course of instruction, but it can be attended 
separately, or for a single term. The course here is divided 
into two terms of fifteen weeks each. The first term is devoted 
to Practical Surveying and Levelling, instruction in the Use of 
Instruments, and in the preparation of Parliamentary Plans and 
Estimates for Public Works ; and the second term to preparing 
Specifications, Estimates, Working Plans and Drawings for 
Bridges and other works to be carried out by contract. All 
candidates for admission to this section must pass an examina- 
tion in mechanical drawing, and in the rudiments of arithmetic, 
algebra and trigonometry. 

The School for Practical Engineering is under the immediate 
direction of Mr. J. W. Wilson, Associate of the Institute of Civil 
Engineers, who was highly complimented by the examiners at 
the close of the Easter Term of 1875, for the progress made by 
the students under his care. The examiners also expressed 
their opinion that the combination of theoretical and practical 
training, as secured in the School by, lectures, drawing office and 
workshops, could not fail to be pegmanently beneficial. Mr. 
E, J. Reid, C.E., M.P., who gave the'certificates to the students 
successfully passing their examinations, indorsed this opinion, 
and said that the great principle on/which the institution was 
founded was, that “ what the students learned they should learn 
practically. They commenced with drawing, they learned the 
use of their instruments ; they passed through the pattern shop 
and the fitting shop ; they studied the power of steam and its 
applications ; and passed through all the grades of civil en- 
gineering in a practical manner.” 

The Crystal Palace is doing a good and useful work through 
these schools. Every year seems to increase their importance, 
and it may be determined ere long to give them even greater 
prominence and greater facilities, with advantage to the Company 
as well as to those who patronize them. 

Thomas Hughes, Esq., Q.C., President of the Crystal Palace 
Company, and recently Member of Parliament for Lambeth, is 
an author whose works have been read with the greatest interest 
wherever the English language is spoken. “Tom Brown at 
Oxford,” and “Tom Brown’s School Days” have been the 
delight of young and old the world over. He has also written 
several other books, and is a frequent contributor to periodical 
literature. In America Mr. Hughes is well known and has 
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many friends. He visited that country not long ago, and was 
everywhere received with the welcome and hospitality which 
Americans usually extend to distinguished literary men. In 
politics Mr. Hughes is a Liberal, and as a barrister he worthily 
wears the silken gown of Queen’s Counsel. During a long 
parliamentary career he has been prominent, straightforward, 
earnest, and honest, and without doubt few men are better 
qualified by character and experience to represent the interests 
of the people in the House of Commons. 


Engineering, Building, &e. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF SOCIETIES, &c. 


§ 1. Engineering. 


INFLUENCE of Site on the Public 
Health of Towns.—A lecture on this sub- 
ject—one of a series on “ State Medicine”—lately 
delivered at Apothecaries’ Hall by Staff Surgeon 
Major De Chaumont, M.D., Professor of Hygiene 
at the Army Medical School, contains some ob- 
servations well deserving the attention of engineers in new 
countries or newly occupied districts. 

The lecturer adverted to the important relationship subsisting 
between the site of towns and the health of their inhabitants, 
and remarked how rarely sites have ever been chosen with any 
regard to such considerations. He observed that the influence 
of soil is considered by some authorities to be paramount as a 
factor of disease, and its importance as affecting both air and 
water must be admitted. The features of the soil which affect 
the question of healthiness are :—1. Its gaseous contents. 2. The 
water it contains. 3. Its solid constituents. 4. Its physical con- 
formation, and the presence or absence of vegetation. All loose 
soils, and even most rocks, contain air, the chief peculiarity of 
which is a remarkable and greatly varying proportion of carbonic 
acid, due to the oxidation of organic matter in the soil. In the 
upper part the proportion of carbonic acid is found to vary 
- inversely to the oxygen, and it appears to accumulate chiefly 
during the summer months. Observations under these heads 
show the remarkable disinfecting power of a// soils. The 
porosity of a soil is an important feature, and may readily be 
measured by a burette arrangement devised by Pettenkofer. 
In loose soils, in Europe, the porosity is about 40 per cent. In 
tropicalcountries it isusually about roper cent. higher. The facility 
with which gases permeate in soil depends upon its porosity. 
The presence of a house on any site sets up a sucking action, 
consequent on the air of the house being warmer than that in 
the soil beneath. Foul air has been thus drawn into a house 
from a cesspool 27 ft. distant, and a fatal case of poisoning by 
coal gas is known to have originated in the same way. 

The principal diseases attributable to emanations from the 
soil are pyrexia, enteric fever, yellow fever, bilious remittent 
fever, and dysentery. It is desirable that such emanations should 
be arrested by concrete foundations, and even in some cases by 
layers of charcoal. 

As to the water in the soil, besides that existing as mere 
dampness (hygroscopic water), there is the ground water or 
underground lake, which exists everywhere at varying depths. 
This is continually in motion, generally towards the sea or the 
nearest line of watercourse. Its height varies with the character 
of the soil, the rainfall, and other circumstances, and is subject 
to fluctuations. It is generally admitted that a persistently low 
ground water, about 15 ft. below the surface, is healthy, whilst a 
constantly high one is the reverse. A suddenly fluctuating level 
is very unhealthy. Pettenkofer holds that when the ground 
water begins to subside after having been very high, disease 
becomes prevalent. He regards the oxidation that goes on in 
the vacant space left by the water as the real cause of disease ; 
and he attributes typhoid fever, and even cholera, to this cause. 
Pettenkofer’s observations at Munich showed that asthe ground 
water rose the deaths from typhoid fell, and as the ground water 
fell the mortality from typhoid rose. A diagram showing the 
fluctuations in the ground water level and in the death-rate by 
means of curves was prepared, and it was found by mathema- 
tical analysis that the chances in favour of the two curves being 
related were as 36,000:1. Still, this correspondence between 
the rise and fall of the ground water and the fluctuations of the 
death-rate is not found to exist at Ziirich and some other places, 
hence it would seem that if the subsidence of the water be a 








factor in the production of disease it is sometimes overruled by 
other more potent influences. 

The fact that a low ground water is good is amply shown in 
Dr. Buchan’s Report to the Privy Council, from which it appears 
that not only typhoid but even phthisis and other lung diseases 
have decreased with the draining of the subsoil. This improve- 
ment has been conspicuous at Salisbury. 

The influence of the solid constituents of a soil is due partly 
to their chemical and partly to their physical condition. 

Some persons are inclined to attach much importance to the 
geological formation. In Saxony, cholera was shown to be 
worst in districts where the soil was sub-alluvial, whilst in 
gneiss, granite, and sandstone there was complete immunity. 
The drinking water, however, is always better in the last- 
named soils than in a sub-alluvial district, so that the soil itself 
may have only an indirect effect with regard to the disease. 
The ——— and metamorphic rocks, which are those forming 
the district where cholera was least in Saxony, are just those 
where the slope is greatest, and where the natural drainage 
—_ be best, and the contamination of the water relatively 
small. 

Towns are exposed to danger through being built on artificial 
or made soil, upon which, for some time previously, refuse of 
all kinds has been thrown in response to the customary invita- 
tion—“ Rubbish may be shot here.” An examination made by 
Dr. Parkes of such soil at Liverpool revealed the presence of 
cinder refuse, potato parings, rotten paper, rotten cloth, bones, 
rotten straw, egg shells, fish bones, and other matters. 

The heat-absorbing power of soils has a bearing on the ques- 
tion of health. Soil consisting of sand, with some lime, ab- 
sorbs most heat, and humus least ; the relation of the former 
to the latter in this respect being two to one. 

The planting of trees will often improve the healthiness of a 
district, as shown at Hong-Kong, in parts of France, and 
elsewhere. The Australian eucalyptus is very useful for the 
purpose. The beneficial effects of improved cultivation are 
shown in the fact that ague is now almost unknown in this 
country. 

In reference to the disposal of excreta, the lecturer observed 
that the diseases attributed to sewage emanations are typhoid 
fever, cholera, dysentery, pneumonia, ophthalmia, diphtheria, 
and probably also scarlet fever. Phthisis and other diseases are 
more or less aggravated by them. 

The condition of towns with regard to sewage arrangements 
has improved since the time of the Health of Towns Com- 
mission, but in the rural districts things are still very bad, the 
cesspool being almost universal. Opinions are divided as to 
best methods of removing excreta. There are wet and dr 
methods, and amongst the last Moule’s earth-closet. It is 
now admitted that the practice of discharging all the material 
into the sea is a mistake ; whilst the results of the irrigation 
that has been carried on for centuries near Edinburgh show 
that sewage may be utilized by irrigation without inducing 
disease. The fertility of China has been attributed largely to 
the care with which the inhabitants return to the soil what they 
take from it. Water is generally resorted to as the vehicle 
for the carriage of sewage, and it is doubtful whether sewage 
can be applied profitably to land when mixed with a mass of 
water. As to the hygienic aspect of water carriage, there is no 
reason why the method should not be perfectly healthy so long 
as care is taken to prevent the escape of sewer-gas into the 
houses. The dry methods seem to answer where the land to 
which the sewage is to be applied is not too distant, but the 
advantage cannot be obtained in a large community. The 
recently introduced pneumatic method of Liermir has been 
tried on the continent, and seems to answer well, and is about 
to be tried at Winchester. , 

Dr. Parkes believes that no one system of removing excreta 
can meet all requirements. inh 

In regard to the disposal of the dead, after considering the 
various plans prepared to replace interment in this country, 
where the problem is becoming more and more difficult, the 
lecturer gave as his opinion that cremation, properly conducted, 
possessed most advantages, and must ultimately supersede our 
existing usages. Lecture delivered at Apothecarie’ Hall on 
5th Fune, 1875, by Dr. De Chaumont, Army Medical Staff 


Use of Petroleum in Metal-Turning.—M. BEcu- 
STEIN relates the following experience :—It was necessary to 
turn with great nicety a hollow piece of metal, 26 centimetres in 
diameter, composed of 7 parts copper, 4 zinc, and 1 tin. This 
alloy is of extraordinary hardness, and baffled every effort. 
It turned the edges of the hardest tools. After some time it 
occurred to M. BECHSTEIN to try the effect of keeping the tools 
constantly wetted with petroleum. It was found that in this 
way, with suitable tools and a suitable rate of speed, the alloy 
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could be turned as readily as reburnt steel. Steel reburned to a 
pale straw colour can be turned very easily with the aid of a 
mixture of two parts petroleum with one of spirits of turpentine. 
Moniteur Indust. Belge, 20th May, 1875. 


Composition for Mechanical Movements, to 
work without Lubricants.—JAcos patents the follow- 
ing :— 


1. Graphite . : : : » 35 parts. 
Talc or asbestos . ‘ : ae 
Sulphur : ; ° ; 28. 
Wax, or paraffine , ° ae 

2. Graphite . ; ‘ ° a 
Bone glue . ‘ ‘ : 2 
Water . ~ ° ; ‘ 7 
Sulphur. , : : oe ae 


Wax, or paraffine A ; oo 
Revue Indust. 26th May, 1875. 


§ 2. Building, Decoration, Se. 


Preservation of Wood with Quicklime.—M. 
LosTAL, a French railway contractor, recommends the use of 
quicklime for preserving timber. He puts the planks in tanks 
and covers them with quicklime, which is gradually slaked with 
water. Timber, such as is used in mines, takes about a week 
to become thoroughly impregnated.. The wood acquires a re- 
markable hardness and toughness, and, it is said, will never rot. 
Beechwood has been prepared in this way for hammers and 
other tools in several ironworks, and is reported to have been as 
hard as oak, without losing its peculiar elasticity. 


Velours Savonnerie — A New Decorative Ma- 
terial for Hangings.—This appellation has been given to 
a charming material recently invented by the enterprising firm of 
Berchond and Guerreau, 25, Rue du Mail, Paris, for the reason 
that it is produced by nearly the same mechanical process as the 
well-known and magnificent Savonnerie de Gobelins. This new 
invention, the exclusive property of the above-mentioned firm, 
may be employed with success for the execution of every imagin- 


able fancy and design, on any sort of material, by means of a | 


velvet ez relief, which is solidly incorporated with the tissue. 
Not what is called “ application,” mind (and we insist upon this 
point), but a real incorporation with the tissue forming the 
ground ; and, we repeat it, thanks to this most elegant and 
useful novelty, every style of decorative hanging may henceforth 
be executed free from the difficulties which materially and 
seriously impeded the artist-upholsterer in carrying out his con- 
ceptions. The want of such an auxiliary to help in widening the 
all too-narrow circle within which our artist’s conceptions have 
hitherto been confined had long made itself felt. The old 
materials, with their style and patterns oft repeated and so well 
known, allowed of no scope for originality or invention ; the 
apparition of the Velours Savonnerie may therefore be regarded 
as a new era in our art, dating from which we can give full play 
to our invention, and full scope to our taste, without impediment 
with regard to style, design, or colour. 

Draperies, panels, bands, vallances—every section of decora- 
tive hanging, in a word—acquire a grace and style of their own 
when executed with the aid of this material, even when of the 
least expensive and simplest description. All and every style of 
design will be found, through its aid, of the most facile execution, 
even the Greek pattern, the rectitude of the angles of which are, 
with regard to the general effect, of such vital importance. Paris 
Correspondent of Furniture Gazette, 12th Fune, 1875. 


Drying Damp Cellar Walls.—The following remarks, 
from the source indicated below, appear useful and to the 

int :— 

Dampness in the walls of cellars should never be neglected, 
as the longer the wet is allowed to penetrate into the wall, the 
more widely will the evil effects make themselves felt. 

The best remedy is facing the unsound portions with cement, 
tar, or water-glass, The two last substances can only be applied 
when the walls are perfectly dry, as at the end of summer, or 
during the winter. 

, if the cellar is never dry, it may be dried by artificial means 
in winter time. 

When the walls are thoroughly dry, the unsound portions can 
easily be seen, and must be marked round with a piece of 
charcoal, 

If soluble glass is to be used, the parts of the wall thus cir- 
cumscribed, whilst in a thoroughly dry state, should receive two 
or three successive coats of thin soluble glass, and after the last 
has thoroughly dried, a final coat of somewhat thicker consist- 





ency, say 1 part of the ordinary soluble glass of commerce to 1} 
or 2 parts of water, should be put on over all. If tar is used, a 
larger number of coats will be required than with the glass, and 
care must be taken that the tar is heated to a suitable degree of 
fluidity. If there are flaws or rents in the wall, they should be 
stopped with hydraulic cement beforehand. 

When cement is used, the spongy portions of the wall should 
receive a good coating of cement carefully mixed with about 5 of 
its weight of sand, and well grouted to the wall beneath. Where 
cement is used whilst the walls are damp, and the damp patches 
appear to be deeply seated, a small pipe the size of one’s finger 
may be inserted in each, to serve as an escape for the moisture 
in wall, whilst the casing of cement is hardening. These outlets 
should be kept open for three weeks or a month after the cement 
is put on. Judust.-Blitter, 3rd Fune, 1875, from Buda-Pest 
Bau-Zeitung. 


Plaster Casts.— The Prussian government offers two 
prizes, one of 3,000 and the other of 10,000 marks (shillings), 
the former for the best method of cleansing plaster casts, statues, 
&c., and the latter for a new material which will serve as plaster 
for art purposes, but not discolour or otherwise deteriorate with 
constant washing. The cost of the material and the moulds 
required for it must not greatly exceed the price of similar mate- 
rials now in use. Competitors are to forward their consignments 
to Berlin, not later than 31st Dec. 1875.? 


New Decorative Material.—WALTz of Pforzheim and 
KREITTMAYER, modeller to the National Museum at Munich, 
have devised a mineral composition which serves as a substitute 
for plaster, cement, and such-like substances, and for various 
decorative purposes, and is very highly commended. The com- 
ponents are not given; but the material is described as very fine 
in the grain, very plastic, and admirably adapted for taking 
casts, models, &c. It sets evenly and quickly, acquiring a hard- 
ness equal to that of cement; is perfectly uninflammable ; and 
takes well on stone, cement, glass, and terra-cotta, and also upon 
paper and wood. It moreover possesses another highly desirable 
qualification—a dazzling whiteness. 

It is well suited for many purposes of monochromatic deco- 
ration, in place of paint or plaster ; and its hardness and unin- 
flammability have suggested its use for shot-proof defences. 
Experiments in connection with the latter are stated to have 
given highly satisfactory results. Jndustrie-Blitter, 3rd Fune, 
1875, from Lllust. Zeitung. 


Experiments on the Colour of Bricks.'—Dr. SEGER 
divides clays, according to the colours they exhibit in the body 
after firing, as distinct from surface-colouring, into the following 
four groups : 

1. Clays rich in alumina and poor in iron. 
with a very slight tinge of colour. 

2. Clays rich in alumina, with a variable but very large pro- 
portion of iron. Burn a pale yellow or leather brown. 

3. Clays poor in alumina, and rich iniron. Burn red. 

4. Clays poor in alumina, and rich in lime and iron. 
yellow-burning brickearths, and argillaceous marls. 

The first group comprises the china-clays. The proportion of 
iron there as a rule is very small. Inmany, however, it exceeds 
I percent. ; without affecting the whiteness. Thus Nymphenburg 
porcelain-clay contains 2°5 per cent. ; Berlin ditto, 6 to 1°74 per 
cent. ; Meissen ditto, 8 per cent. ; Chinese ditto, 1'2 per cent. ; 
Limoges ditto, 7 per cent. of oxide of iron. Considering how great 
is the diversity in the proportion of iron-oxide present, it certainly 
is remarkable that the differences in whiteness should be so slight 
as to be inappreciable by any but experienced eyes. With this 
group are classed various plastic clays that burn white, such as 
are used for pipes and other purposes. 

2. In the second group are the clays that burn white with a 
reddish scratch at low temperatures; at higher temperatures they 
change to yellow or brown with a red, or at very high tempera- 
tures a dark-green, outer coat. In this group are the majority 
of plastic and fire clays of every degree of fusibility down to those 
suited only for brickmaking. In most, the proportion of alumina 
is large, amounting to 20 or 30 per cent., and sometimes more ; 
in the red-burning brick earths the proportion of iron is nearly 
as large; but in most instances it does not exceed 1 to 5 per 
cent. It seems as if the excess of alumina in the clays of this 
group has the same effect on the red colours, as the lime in certain 
others. A mixture of the red-burning clays of group 3 with the 
white-burning clays of group 1, does not, as might be expected, 
= a light red brick, but one of a yellowish or brownish 

ue. 


Burn white, or 


Heavy, 





1 See previous notice in ‘‘ Practical Magazine,” Nov. 1874, p. 336. 
? Full official details of the conditions to be complied with by com- 
petitors, will be found in the ‘‘ Society of Arts’ Journal” for last month, 
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The subjoined analyses of various clays coming within the | flesh tint, passing into white or dun, and at still higher tempera- 


category of yellow or brown-burning clays poor in lime, were 
made at the laboratory of the “ Tépfer- und Ziegler-Zeitung.” 




















{ English. German. 
Clays. From From From | From From 
Poole. | Senftenberg.| Neuwied. | Neuwied. | Schinbeck. 
Silica . : : 59°61 62'50 5605 64°37 75°38 
Alumina. : - | 26°81 21°30 25°05 21'gr 15°01 
Oxide iron . | 2°03 3°06 4°68 304 2°39 
Lime. . - {| 082 0°58 0°97 0°70 080 
ene ‘ « «| ome 0°53 1°23 1°37 _ 
‘otash . . . ot 2°77 2°18 A ° . 
Soda . . ° . o'80 o'81 \ 2°46 2°99 2°38 
Water with organic 
matter, &c. ; 7°46 8'57 g'10 4°71 4°84 
100°74 99°53 99°54 99°09 100°80 
Colour after burning S}white or |Pale yellow.| Yellow Yellow- Yellow. 
nard . ° . yellowish. deepening | brown. 
| to leather 
Proportion of oxide of brown. 
iron to the alumina . | 1313°2 1:7'0 S254. 1:97°2 1:63 














The clays here analyzed have a certain analogy to those in- 
cluded in group 4, which are characterized by the presence of 
large quantities of iron and lime ; but are distinguished by their 
very unequal degrees of fusibility, and at higher temperatures a 
brown or grey surface colour in place of the characteristic green 
of the highly calcareous clays. 

Amongst the clays of group 2 great differences are observable 
in the proportion of iron oxide to alumina, the relative weights 
of which range from 1 in 54 to1in13°2. It is probable that 
with equal temperatures and equal degrees of porosity, thesé clays 
burn a lighter colour according as the proportion of the iron 
oxide to the alumina in them is less. 

3. The third group contains the red-burning, heaviest, and 
most durable brick earths. The percentage of alumina in them 
is generally less and that of iron oxide greater than in the pre- 
ceding groups. The proportion of lime, magnesia, and alkalis is 
usyally small. They burn red, passing at higher temperatures 
to a deeper red, and eventually to purple-red and blue-black. 

Annexed is an analysis of some characteristic clays of the 
group :— 





tures into yellowish green, eventually passing into a greenish or 
black slag. 

The subjoined analysis will give an idea of the yellow-burning 
clays of this group. 

It will be seen that the actual amount of iron oxide in these 
comes very near to that of the red-burning clays, as also does 
the proportion of iron oxide to the alumina. Hence at ordinary 
temperatures they burn red. It will also be seen that the pro- 
portion of iron in the yellow-burning marls is less than that of 
the red-burning clays. 

According to the investigations of Professor Remelé, this 
yellow colour is due to the action of the lime on the clay under 
the influence of heat, by which certain yellow or yellowish- 
white compounds are formed. Theannexed table shows that in 
the clays there analyzed the proportion between the iron oxide 
and the lime averages from 1 : 2 to 1: 3; and it may be 
inferred that the proportion of lime cannot be reduced below 
this limit, without giving a predominance to the action of the 
iron, which will be at once apparent in the colour. 
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S & og am] o ZSVers 
£ | =| 42 | 88 | 2, |beatees 
. oO 3 o's ea =o £.2.9 w'S.8 
Clays. > a Zé aD ay 435 Zeoes 
A 5 £2? FE Ef |€S-aoats 
e || &3|e 2° |scxgeecs 
te re me fj | fe 5 eS 
Silica. . . . « . | 47°86 | 55°79] 5502 56'07 48°34 46°67 
Alumina . . . . «| I1'g0 9°29 | 13°90 14/02 11°63 13°06 
Oxideiron . . « «| 518 | 5°79] 4°53 5°49 4°59 5°31 
ime . . 6 © « «| 14°96 | 18°78] t0'95 16°53 15°87 11°46 
eenesin. ; oa s “7 2'10| 1°76 0°69 1°79 408 
Rs « so @ +) Ome _ , PE . 3°33 
ae ee nt 148 2°78 0°70 
Carbonic acid .-. .| 10°44 = 8°64 — 1171 10°40 
Water and organic 
matter . . «+ « 4°64 _ 3°31 os 5°28 4°30 
100'35 | 91'75! 99°59 | 92°84 | x01'99 99°3t 
Low temperature : red passing into buff. 
Colour after burning High do. : yellowish white to sulphur yellow. 
Clinkers, yellowish green to green. 
Proportion of oxide 
of iren to the alu- 
WM. © 0 « o 6 | R38 M9 Kt CS BI gt 1 ct ay) 23 SF 1:24 
Proportion of oxide 
of iron to the lime . | 1: 2’9 |x: 1°3] 1: 2°2 | 2: 3'0 | I: 3°5 1:22 
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Silica. e . ° 61°30 70°22 79°43 68°34 56°33 
Alumina . ° ‘ ° 18°87 13°67 10°07 16°25 22°37 
Oxideiron . ‘ ° 6°66 6°80 5°35 5°63 7°64 
Lime _. ‘ . a o'85 — Fe O. 0.12 — 1°46 
Magnesia ° . ° 1°20 3°30 1°40 1°49 1°86 
Potash . ° : ° " ‘ 2°36 ‘ % 
Soda. . ; . zo 3°37 1°62 379 shes 
Water . . ‘ . 8°28 5°30 _ 4°32 8*10 
100°36 100°66 100°35 99°82 99°98 
Colour after burning hard | Dark red. | Dark red |Dark purple-| Dark red. | Dark red. 
, : Se passing red. 
Proportion of iron oxide into purple 
tothealumina . : 1:2°8 1:2°0 Iir'g 1:2°9 1:2°9 




















Here it will be seen that the proportion of oxide of iron to the 
alumina is very different from that of the preceding groups. 
The iron is about a half or one-third of the weight of the 
alumina. Thus, although the qualitative and quantitative ana- 
lyses of the clays in groups 2 and 3 show little difference, they 
are distinctly characterized by the proportions subsisting between 
the iron oxide and the alumina in each. It may be taken as 
a rule that clays containing no more than three times as much 
alumina as iron oxide burn a decided red, and those that con- 
tain 53 times, or more, a decided brown or a yellow respectively. 
In every case, we have to take into account the intensity of the 
heat employed, the density of the clay, and its porosity as 
affected by the making, which all influence the shade produced. 
Between the decided red and decided yellow-brown clays are 
an innumerable variety of intermediate shades, which are turned 
to account for pottery. 

4. In group 4 are numerous clays, including those containing 
an excess of carbonate of lime, which are often designated 
calcareous marls. They are very irregular in their colouring, and 
heavier to work than those of the other three groups. 

In clays containing a large proportion of lime, the colours 
after burning are intermediate between those of the yellow-burning 
and red-burning clays; but at high temperatures, when the 
lime begins to act on the silicate of alumina, they assume a 





Professor Remelé’s view is confirmed by the result of experi- 
ments, in which red-burning Rathenow clay was mixed with 
various proportions of carbonate of lime, and then made up into 
bricks and burned. The yellow colour appeared soonest in the 
bricks containing most lime, but the same results were obtained 
by using a higher temperature and longer burning, in others 
— the proportion of oxide of iron to the lime was 1: 1°5 
only. 

The yellow-burning clays may therefore be described as those 
in which the proportion of iron is insufficient to redden the 
yellow. It is a peculiarity of clays containing much lime that 
they burn lighter, whilst red-burning clays turn darker, in the 
same proportion, at higher temperatures. 

There are no grounds for the supposition that whilst a red 
colour is produced by iron oxide, yellow is due to the presence 
of iron in the form of protoxide. The latter has apparently no 
effect on the colour taken by the clays in firing. The colouring 
matter in every case is iron in the form of peroxide. A red colour 
in highly calcareous, yellow-burning clays may arise in two 
ways—either the action of the lime may be neutralized by the pre- 
sence, which is not uncommon, of sulphuric acid in the gaseous 
products of combustion ; or the temperature may be insufficient 
to bring the full powers of the lime into play. In either case 
the red colour is due to the predominance thus given to the 
iron oxide. Stummer’s Ingenieur,7th and 14th May, 1875, from 
Polytech. Centralblate. 


IRRIGATION.—PRACTICAL NOTES ON ITS 
WORKING DETAILS. 


II. 


DSA N the first of the papers on this subject, which ap- 
yD AC peared in No, 18 of the “ Practical Magazine,” we 
») CG drew attention to the importance of the subject— 
Y i) an importance which was a growing one in view 

y| of the difficulties attendant upon the sewage ques- 
2J tion, and the necessity which would be enforced— 
is, indeed, enforced now in many instances—on the corporations 
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of our towns to use their sewage in some other fashion than 
that of turning it into rivers and streams—if, indeed, such a 
method can indeed be called the using of it. This, it will be 
perceived, assumes that the method of utilizing sewage will 
be by one or other of the several methods, or modifications 
of the methods, of irrigation. This assumption opens up the 
whole question of “town sewage utilization”—a phrase with 
which all our readers are familiar enough, seeing how often 
the subject which it embraces has been discussed, but we 
cannot, unfortunately for the nation, say decided—for that 
there are more methods than that of irrigation by which our 
sewage can be used all know well enough who know any- 
thing at all upon the subject; these methods, indeed, are so 
numerous, that their name may be given as “legion.” This 
is not the place in which to discuss the wide subject—a sub- 
ject, however, so important that we should be ignoring or 
overlooking our duties as journalists did we much longer keep 
from our readers a résumé of the facts connected with it—a task 
with which we are now, indeed, burdening ourselves, and the 
outcome of which we shall shortly present to our readers. 
Meanwhile, what reference has been made to the subject has 
been made generally, and only as bearing upon, and being natu- 
rally brought up by, the more immediate purposes of our present 
paper, which has a practical bearing upon the other. 

Continuing our description of Continental methods of irriga- 
tion, we proceed to notice the second method, or that in which 
the water is allowed to remain on the surface of the land for a 
period varying according to the season and locality, &c. ‘This 
method is obviously applicable to localities where considerable 

_stretches of land are met with nearly flat, or in which the in- 
clination is but small. The land on this system is laid out in 
square plots averaging 160 to 170 ft. on the side, each plot being 
surrounded by a low embankment, for the purpose of retaining 
the water during the process of irrigation. In cases where the 
disposition of the land admits of it, the water, after being used 
for one compartment, is let on to the surface of another 
placed at a lower level. Although the square is often used 
for each compartment, the length is sometimes greater than 
the breadth, this being dependent upon the nature of the 
locality. Fig. 10 is a type diagram, showing the general 
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Fig. 11. 


arrangement of a plot irrigated on this method, known on the 
Continent as the “ systéme par submersion.” a 4c d is one of the 
square plots, of which the sides are enclosed by an embankment 
a b,bc,cd,da. The gradual slope of the land is in the direction 
of the line ad. In the middle of the plot is the channel ditch 
or water carrier ¢ f, which delivers the water to the plot on each 
side of it, as to the plot ¢ a d fand the second plot ed¢f The 








next plot at a lower level is shown at g /, the direction of the 
inclination of the land as stated above being in the line ad. In 
figs. 11 to 13 we give illustrations of various parts of a plot similar 
to fig. 10, drawn to a scale of 4 millimetres to the metre. In 
fig. 11, the left hand corner a, corresponding to corner 4, fig. 10, 
is illustrated. In A, which is the plan, @ a is the top of the em- 
bankment which surrounds the plot, 4 4 the inside slope, <¢ out- 





























side ditto. In B the section is given in the direction of the line 
6a, fig. 10, In fig. 12 the part corresponding to e, fig. 10, is 
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illustrated, at A in plan and B in section. In A,a@a is the water 
carrier or channel of distribution, which receives its supply from 
the channel of supply 44, the quantity of water flowing being 
regulated by a small sluice. The depth of the channel a a at 
the upper end, as ¢, fig. 10, of the plot, is about 0°35 m.,‘ and 
o'40'm., at the lower end /, thus giving a slope or incline to the 
channel of o’oo1 m. per metre. In fig. 13 we give, in A B, the 
plans of the two upper corners, corresponding to a d in fig. Io. 
a a@ are the upper surfaces of the enclosing embankments, 44 the 
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inner, and cc the outer slopes of same. In B, the upper em- 
bankment is continued to enclose the plot C on a lower level. 
In D we give the section of A, and in E that of B, in the direc- 
tion of the line a d, fig.10. The plots, as a efd, ebc f, are level 
in the direction of their breadth, that is in the directions ¢ a, e 4, 
fig. 10, but have a slope given to their surfaces in the direction 
of the line e 4, as shown by the arrow in fig. 13 D, this slope 
being at the rate of o’005 m. per metre. The difference of the 
level of the first 2 or upper a in E, fig. 13, and the lower plot 4, 
is about half a metre, or about 20 inches. 
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The third method of irrigation is that illustrated in figs. 14 to 
18, and is applicable to land the surface of which presents 
declivities or slopes very pronounced, or in which the inclination 
is considerable ; a slope of o'10 m. per metre is the best, although 
the method may be employed where the land slopes as much as 
from 0°25 m. to 0°30 m. per metre. The principle of the method 
is the laying out of the surface of the land in a series of channels 
or Carriers, @ a, @ a, figs, 14 and 15, running in the direction of 
the length of the land or horizontally ; and all of which being 
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level, their lines of direction vary according to the peculiarities 
of the land, that is, they may not or they may be parallel to one 
another ; this is shown in fig. 14, 15, which is a plan of a 
portion (one of two extremities) of land laid out by M. Keelhoff in 
the Campines, in which the channels or carriers @ a vary much 
in their line of direction. The water is supplied to the plot by 
the “channel of supply,’ A B, fig. 14, 15, A, fig. 16 (which 
derives its supply from the brook or rivulet C CC, the flow 
being regulated by a small sluice at D in fig. 14), which runs 
along the whole length of the upper side. From this it is deli- 
vered to the first carrier A, fig. 16, flowing over the surface 
between A and 2; when the carrier a is filled it flows over the 
lower side a a, fig. 18, to the surface of land between first carrier 
a, fig. 16, and the next carrier, say @ in fig. 17, flowing over the 
surface between @ and 4, then between 4 and the channel or 





160' - o” 


ditch or rivulet which is at the foot of the inclined plot. Fig. 18 
shows a section of one. of the channels of a “carrier” aa. In 
certain cases, where the peculiar contour of the land demands it, 
the system described under the next head and illustrated in fig. 
19, is introduced into this method in a modified way, as shown 
at 666 4, fig. 14, 15. 

The fourth method of irrigating land is illustrated in fig. 19 ; 
and is applicable to land so disposed as to present a series of 
alternate depressions and elevations. The channels of distri- 
bution, as @ a, are placed at the height of the elevation or rising 
part of the ground, running in the direction of the slope or de- 
clivity of the land. These channels of distribution receive 
their supply from the main channel Y Y, fig. 19, which runs along 
the upper part of the land. The channels of distribution gradu- 
ally die out, as shown in fig. 19, towards the end of their flow, and 
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Fig. 13. 


between each two, as I, I, 2, 2, fig. 19, which occupy the tops of 
the high parts of the !and, the third, as 3, 3, is placed, occupying 
the lowest level between the other two ;—this it will be observed 
is narrow (or dies out) at the upper but widens at the lower 
end, where it joins or delivers the water to the channel 4 4 4 4, 
which may either lead the water away, or act as Y Y—another 
channel of supply, X X, to irrigate’another plot, as B B, at a lower 
level. Spreading or radiating from the channels of distribution, 
asa a, right and left, are smaller channels, ¢ ¢ ¢ c, which run 
down the sloping sides of the heights, shedding the water over 
the surface, and which is finally taken up by the intermediate 
channels as 3, 3. These small channels, as cc, are wider where 
they start from the channels @ 4, as at the point 4, but gradually 
die out as they approach the bottom of the incline. 

The fifth and last method we have to describe is that 


illustrated in fig. 20 in plan at A A, and in sectionat B B. This 
method is a modification of the first method we have described 
in fig. 1 (June, 1874), and is adapted in cases where the 
inclination of the lands is too great for that system (fig. 1) to be 
adopted. The inclination best adapted for this system (fig. 20), 
is o'O5 m. per metre. It consists, as seen at B in fig. 20, of a 
series of plots one above another ; these being level in the 
direction of their length, but inclined in the direction of their 
breadth, as in the section B. On one side is the channel of sup- 
ply, as a’ a’ a’ in the plan in fig. 20; this channel is subdivided 
by sluices at C C C, according to the number of the plots into 
which the land is divided. These sluices serve to shut off, let 
from, or let the water on to the different plots as required. As 
will be seen from the plan a a, each plot, as de f, is surrounded, 
at the two ends, by part of the channel of supply aa, at the 














ends by part of the channel J 4’, and at the sides by the 
channels a a,46. The water supplied by a’ a’ flows along the dis- 
tributing channel a a, and is shed over its lower edge and flows 
over the surface of the first plot ¢, returning by the channel 4 
to the channel of supply @ a’. Small sluices are also placed at 
the points ¢ £, (in plan), between the channels of two plots in 
contiguity. The arrows show the direction in which the water 
flows, in plan and section. 

Of the five methods now illustrated M. Keelhoff states that 
they present to the irrigator a choice from which he can select 
one or a combination of more than one, capable of irrigating 
land which may be nearly level, up to those which have an in- 
clination’ of one-third vertical to one horizontal. The two 
“types” are, first, the system illustrated in figs. 1 up to 8 inclu- 





sive in the June part (1874) of this journal, and, second, that 
illustrated in figs. 14 to 18 of this present paper—the first being 
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adapted for lands of which the surface is inclined to a small, the 
second for those in which they are inclined to a high degree. 
The method illustrated in fig. 20, and that in fig. 19, should be 
adopted, as a rule, only to complete or be subsidiary to the 
two types named above, the method in fig. 20 being adapted to 
the type in figs. 1 to 8, the method in fig. 19 to the type in fig. 16. 
The method illustrated in figs. 10 to 13 is to be recommended 
in cases where the supply of water is not sufficient to carry out 
the method of type in fig. 1: where the irrigated land is to be 
applied for the purpose of pasturage, or where the water of 
supply is obtained from a river which has in its water much 
sedimentary matter, brought down from loamy or clayey lands— 
in this case a deposition of fertilizing matter on the flat surfaces 
under submersion may be confidently looked for, and this will 
tend greatly to enrich the land, 
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THE NORTH OF ENGLAND IRON AND ALLIED 
TRADES. 


THE GEOLOGICAL FEATURES OF CLEVELAND. 


HE geological feature of any district must not only 
be closely allied with, but must absolutely and 
ay entirely determine its industrial resources. Cleve- 
| KIN N) land has a peculiar geological formation, and the 
SF eS) 4 attention of geologists of eminence has from time 
2>— to time been directed to this fact. The Rev. George 
Young and Mr. John Bird published in 1828 a geological survey 
of the Yorkshirecoast. In the following year Professor Phillips 
published his “Tabular View of the Series of Yorkshire Strata,” 
and in 1853 the same author published a map of the geology of 
Yorkshire. In 1821, again, a geological map of Yorkshire was 
published by W. Smith, mineral surveyor ; in 1836 Mr. Louis 
Hunton published remarks on a section of the upper lias and 
marlstone of Yorkshire, showing the limited vertical range of 
the species of ammonites and other testacea, with their value as 
geological tests. In 1853 a local geologist, Dr. George Merry- 
weather, delivered before the Whitby Literary and Philosophical 
Society a lecture on Iron and Iron Ore, with special reference to 
the ironstone of the Vale of Esk, of Staithes, and of Cleveland ; 
and in 1846 Mr. J. W. Ord, in his “ History and Antiquities of 
Cleveland,” dealt with the then available knowledge of the his- 
tory of the district. Probably, however, the most perfect and 
succinct account, as it certainly is the most recent, of the geo- 
logical features of Cleveland, is that communicated by Mr. John 
Jones, F.G.S., to the Cleveland Literary and Philosophical 
Society in 1868. Mr. Jones says :— 

“The geological structure of the Cleveland district does not 
take us beyond a comparatively recent period in the history of 
the solid crust of the globe. The whole of the primary forma- 
tions are absent, and therefore we are not here presented with 
the means of pursuing the highly interesting investigations con- 
nected with the early ages of the world. We must be content, 
in this locality, to confine our geological studies to what are 
termed the secondary formations, which are now made to com- 
mence with the new red sandstone, or trias ; but though the 
older rocks do not fall within the range of Cleveland proper, 
they hedge in the district, and from any of its prominent emi- 
nences on the north or west, the outlines of the palzozoic or 
primary formations, are seen to rise in successive lines of 
elevated ground towards the west. First we have the Permian 
beds, which stretch across the county of Durham, from Sunder- 
land and Hartlepool to Piercebridge, and which are divided into 
several sets of magnesian limestones at the top, an underlying 
bed of mar! slate, and a seam of yellow sandstone just overlay- 
ing the coal measures. The carboniferous strata come next, 
and embrace a considerable thickness of coal-bearing beds, to 
which succeed the millstone grit and the mountain limestone, 
which forms the fundamental rock in the vast chain of hills 
stretching from the Cheviots to the centre of Derbyshire. The 
old red sandstone, the varied formations making up the grand 
Silurian system, and the far older rocks of the Lake district and 
of Wales, in which almost the earliest traces of animal life are 
found, are all far beyond the view: no representatives of these 
strata appearing on the eastern side of the Pennine chain. The 
trias is only to be studied imperfectly, for it is the upper 
member alone, which is represented in the low-lying ground ex- 
tending round the north-western scrap of the Cleveland hills. 

“The Keuper beds are the lowest measures in the Cleveland 
series. That these strata are identical with the Keupers of the 
midland counties, has been fully demonstrated by the section at 
the salt boring of Messrs. Bolckow, Vaughan, and Co., and other 
borings in different parts of the Tees valley. 

“ The Penarth series soon passes upwards into the alternating 
layers of shale and limestone, constituting the lower lias, the 
bottom beds of which run out seaward in the treacherous scars 
at Redcar and neighbourhood. The formation forms the base 
of the hills in the district, and in the coast section is seen to un- 
dulate a good deal, sometimes attaining a considerable altitude, 
and at others dipping below high water level. The formation is 
exceedingly rich in the remains of animals which tenanted the 
seas during the deposition of the liassic rocks. The ammonites, 
belemites, gigantic lizards, and other fossils show that during 
this period the seas teemed with life, and the occurrence of 
insect remains in a lower measure indicates that dry land was 
not far distant, and leads us to assume that the lias measures 
stretching across the country from the Tees to Lyme Regis in 
the south, mark the line of an ancient sea margin, sweeping 
round the old lands formed by the Pennine hills, the high ground 
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of Central England, the Malverns, and the still older rocks of 
Cambria and Cornwall. The middle lias comes next, and 
occupies the space between the top of the lower lias and the 
upper part of the main seam of Cleveland ironstone. In this 
locality the marlstone series is much thicker than in the south of 
England. It here consists of alternate layers of sandy shales, 
with nodular bands of clay ironstone at intervals, and towards 
the top containing generally two well-marked bands of ironstone, 
upon which the industrial development of Cleveland depends, 
and which, it may be confidently asserted, contain supplies of 
iron of almost unrivalled extent. This series is also rich in 
organic remains, the chief characters of which resemble the fos- 
sils found in the underlying measures, but the species are mostly 
different. 

“The marlstone or middle lias occupies, then, the lower part 
of the slopes of the Cleveland hills, and in many places forms 
also the base in which the valleys have been excavated. The 
upper lias embraces, first, a considerable thickness of shale, 
yielding jet ; and secondly, a still greater thickness of soft shale, 
containing pyrites, and called alum shale, owing to its use in the 
manufacture of alum. The upper lias shale intervenes between 
the top of the main band of ironstone and the oolitic freestone, 
which caps the hills in the northern part of the district. It 
abounds in fossil remains, having characters which clearly dis- 
tinguish the life of this period from the ages preceding it. In 
Cleveland the upper lias attains its maximum development, and 
in its passage southwards it rapidly diminishes in thickness. 
The oolitic sandstone now left capping the hills is generally said 
to belong to the inferior oolite series, though some authorities 
would place it higher up in the oolitic system. 

“In the glacial period—an era not greatly anterior to the 
historical period—these Cleveland hills appear to have played 
an important part in producing the final deposits which now 
occupy extensive areas in the lower grounds. In the Tees 
valley, in the plain which stretches along the base of the hills in 
the valleys of the coast line, we find large accumulations of drift, 
consisting almost exclusively of a thick layer of purplish clay, 
the upper portion of which contains numerous boulders, derived 
from the older rocks to the west, and also occasional patches of 
gravel wonderfully like the burden which ice floes would be con- 
stantly depositing. This clay is found filling up valleys and de- 
pressions in the underlying beds, and is in itself deserving of 
careful study. It doubtless belongs to the latest glacial period, 
and the nature of the enclosed rocks leads to the assumption 
that all the eastern side of this part of England was then con- 
siderably depressed, and farther west, in that cold period, glacial 
action reached a point of great intensity, laden icebergs carrying 
eastward the large boulders, and moraine deposits now scattered 
over the lower portion of Cleveland. Since that period the valleys 
have doubtless been deepened, and their outlines shaped down 
by atmospheric agency.” 

It may be sufficient to supplement the above description with 
the remark that hopes are entertained by sound geologists that 
the South Durham coal field may be found continued under 
the lias formation of Cleveland ; and if coal can be found there 
at a workable depth, it will undoubtedly be the means of greatly 
stimulating and promoting the already gigantic growth of the 
iron trade of that district. In the absence of any practical 
results calculated to enable a decided opinion to be formed on 
this matter, we are meanwhile compelled to accept hypothesis 
and theory. Mr. G. C. Greenwell, a geologist of some standing, 
was of opinion that there was good reason to expect that coal 
would sooner or later be found in Cleveland, and in this view 
he has had the concurrence and support of others who have 
investigated the subject. Professor Phillips, on the other hand, 
in his ‘* Geological Survey of the Yorkshire Coast,” published in 
1829, declares on this point that “the opinions of working 
colliers have too often been preferred to the legitimate deduc- 
tions of science, and even yet persons will, perhaps, be found 
willing to credit the delusive tale of finding good coal by going 
deeper. But the warning must be given though it may be dis- 
regarded, and from all the natural exhibitions on the coast, as 
well as from the result of every experiment inland, I am com- 
pelled to state that any hope of discovering seams of coal of 
more than 18 in. or 2 ft. in thickness in any part of the strata 
above the upper lias or alum shale, is entirely unsupported by 
reason and experience. That the coal measures of Durham 
and Western Yorkshire exist (covered by magnesian limestone 
and red sandstone) beneath the lias is probable, but the practi- 
cability of reaching them by pits, even in Cleveland, or near 
York, is very questionable, and the expense of the experiment 
may be ruinous.” 

Here, then, for the present the matter rests. It is still a moot 
point whether coal can be found at a workable depth in Cleve- 
land. Traces of coal have been found at different places 
throughout the district, but borings carried to the depth of 200 
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and 300 fathoms have failed to prove the existence of anything 
like a workable seam, and the more popular notion is that 
between the South Durham coal field and the lias formation of 
Cleveland, the coal measures have become entirely denuded, 
until they are again met with near Leeds. 


THE IRONWORKS OF THE NORTH OF ENGLAND. 


It is not necessary, in dealing with the growth of the iron 
trade of the north of England, to go beyond strictly modern 
times. Occasional traces have been found of iron smelted by 
the Romans, and there are also indications of steel having been 
made by a colony of Germans established at Shotley Bridge, 
near Consett. The utilitarian tendencies of the present age 
would, however, refuse to accord to these signs and tokens other 
than a merely antiquarian interest, and to dwell upon them 
minutely would hardly be within the more practical scope and 
purpose of this paper. 

The modern history of the North of England iron trade may 
be said to begin with the year 1800, when the Tyne Iron 
Company built two furnaces at Lemington on the Tyne, for the 
purpose of smelting ironstone to be got in the adjoining coal 
measures. This, however, was only a limited and precarious 
source of supply. Its greatest thickness occurred above the 
seam of coal known on the Wear as the High Main, where a 
continuous band of 4! in. thick was worked within 18 in. of 
the coal. A thinner band, only 2 in. in thickness, formed the 
roof of the Hutton seam, near Birtley, and the proprietors of 
the Birtley Ironworks, who made use of this source of supply, 
supplemented by the lias ore found near Whitby, have furnished 
to Mr. I. L. Bell the following interesting calculations made up 
from the cost book of their furnaces, as to the cost of producing 
pig iron from this source shortly after the Birtley Works were 
erected ;'— 


Ironstone used per ton. Cost on ton of iron. 
‘ae 


cwt. qrs. Ibs. ae 
1835 ; - r 65 o 19 218 1 
1836 . F ; Gy : & 117 63 
1837 ‘ a . a © 27 3 


From Mr. Bell we also learn that in 1812 the ironstone obtained 
from this source cost the Tyne Iron Company £2 18s. 10d. per 
ton of iron made, so that its cost must have been excessive, 
compared with that now incurred for the smelting of a ton of 
pig iron in the Cleveland district. 

Another important source of supply for the blast furnaces 
built in the early part of the present century was the iron ores 
of the mountain limestone. This ore was chiefly worked by the 
Redesdale Iron Company. It was very limited in extent, and 
was most fully developed at Chesterwood, near Haydon Bridge, 
and in the Alston Moor district. It was calculated that in this 
field there were 8,470 tons of ironstone per acre, and of this the 
lowest 6 ft. contained two-sevenths of the whole. The yield of 
the ore was 33 per cent. of iron, and it cost 9s. per ton of 224 
cwt. At the Redesdale Works the cost of the ironstone required 
to make a ton of pig iron was only 29s. 3d., so that it was con- 
siderably cheaper than the ores of the coal measures. 

* In 1848 the Consett Iron Company, who had previously, like the 
other then existing works, been dependent mainly on the coal and 
limestone measures for their supplies of ironstone, began to work 
the so-called German. band, in the Greenwich Hospital estates, 
near Shotley Bridge, but owing to the heavy cost of cartage,— 
there was then no railway in the district—their operations in this 
field had to be abandoned. 

The same company, in the following year, in conjunction with 
the late Mr. Joseph Backhouse of Consett, commenced to work 
the blackband ironstone in Sir Edward Blackett’s estate, near 
Haydon Bridge, Northumberland. This seam was between 2 
and 3 ft. in thickness. The ore was calcined on the spot in 
large heaps, and contained sufficient carbon to burn itself. The 
time occupied in burning was between two and three weeks. 
Both the Tyne Iron Company and the Consett Iron Company 
made use of this ore, but owing to the then low price of pig iron 
and the long railway carriage, it scarcely paid to work it. In 
subsequent years, Mr. Bigland of Stockton worked this ore on 
his own account, and adopted a better method of calcination, 
by which he obtained a yield of not less than 55 to 60 per cent. 
of iron. 

About this time also, a deposit of hematite was discovered 
near to the village of Melmerby, and a shaft was sunk to some 
old workings, but only a very limited quantity of ore was got. 
Another trial shaft was put down by Mr. George Forster at 
Croglin, on General Wyndham’s estate, where a good vein of 





? Vide ‘Industrial Resources of the Tyne, Wear, and Tees.” 
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hematite was found, but again the supply yielded was only 
small. The old red sandstone appears in the same strata in 
which this valuable ore was found. The cheapness and abun- 
dance of the ore of Cleveland shrivelled up this and all other 
similarly limited and precarious sources of supply, with the ex- 
ception of the vein or “ rider” ore of Weardale, which is still 
being worked by the Weardale Iron and Coal Company, between 
St. John’s Chapel and Wolsingham. The working of this pecu- 
liar ore was first undertaken by Mr. Cuthbert Rippon, who built 
a small blast furnace at Stanhope, and by Mr. Charles Attwood, 
who built five other furnaces for the same purpose at Tow Law. 
By the use of the “rider” ore the Weardale Company have been 
able for many years to produce pig iron of a high quality—so 
good, indeed, as closely to resemble the German spiegeleisen, 
while no ore inthe United Kingdom is better adapted for making 
a high quality of bar iron. It is, however, both precarious in 
deposition and extent, and very expensive to work, being found 
in juxtaposition with the lead veins, for which Weardale is so 
celebrated. The well-known firm of Sir William Armstrong 
and Company employ at their Elswick Works another quality 
of ironstone found on North Tyne, and commonly termed the 
Ridsdale ironstone. The locality where this ore is worked 
covers an area of about fifteen square miles. It is bounded on 
the west by North Tyne and Hareshaw Burn, and on the south 
by the Heugh Burn. The ironstone shale is about 30 ft. in 
thickness, having occasionally at its base a few inches of coal, 
and having always in its upper part a cross band, commonly 
called the shell band, from the fact of its being entirely composed 
of fossils. Throughout the shale, both above and below the 
shell band, there are nodules of ironstone of the clay species 
and of every imaginable shape. Usually, however, it takes a 
more or less flat and leniform or lenticular shape, while the 
nodules vary in weight from the size of a pea to a 50-Ib. ball. 
These nodules have been largely worked in open face workings, 
the limestone above being quarried at the same time for agri- 
cultural purposes. It is mainly due to their use of this iron ore 
—which is exceptionally rich and pure—that the great Elswick 
firm have been able to obtain so high a repute for the quality of 
their pig iron, of which four or five different qualities are made. 
ranging in price from £6 per ton down to £4 12s. 6d. There is 
thus a difference of at least £2 per ton on the average between 
the pig iron produced by Sir William Armstrong and Company 
and the ordinary pig iron of Cleveland. Elswick pig iron is chiefly 
used for the manufacture of ordnance, and at the Royal Gun 
Factories at Woolwich it is preferred to any other quality for 
that purpose. 

A correct and connected idea of the order in which the dif- 
ferent iron works in the North of England have been erected 
may be gathered from the following tabulated list :— 


BETWEEN 1800 AND 1850. 





Name of 




















- Date of No. of 
No Works. Proprietors. Erection. | Furnaces. 
t | Lemington Tyne Iron Company . ‘ ° 1800 2 
2] Birtley . Birtley Iron Company. ° 1827 3 
3 | Ridsdale 1835 2 
4 | Hareshaw 1836 3 
5 | Wylam . Bell Brothers —— 1836 I 
6 | Consett . Derwent Iron Company .. 1839 7 
7 | Walker . Losh, Wilson, and Bell 1843 I 
8 | Ditto ; .” sos . 1844 4 
9 | Stanhope Weardale Iron Company . 1845 I 
1o | Crook Hall . Derwent Iron Company . 1845 7 
11} Tow Law. Weardale Ir6n Company . ° 1846 5 
12 | Witton Park . Bolckow, Vaughan, and Comp. 1846 4 
13 | Bedlington Messrs. Longridge ‘ . 1849 I 
Total number of furnaces built . 


> 
= 





It was in 1850, as we have before indicated, that Mr. John 
Vaughan, in company with Mr. John Marley, made what is now 
commonly called the commercial discovery of the ironstone of 
Cleveland. It is not, however, to be supposed that none of the 
above furnaces had made use of the lias ore before that time. 
The first to use the Whitby or Cleveland ironstone were Messrs. 
Bell Brothers, at their Wylam Ironworks. This was about 
1835 or 1836, and there were then only eleven blast furnaces 
built in the North of England. In 1843, Messrs. Losh, Wilson, 
and Bell erected at Walker, on the Tyne, the first furnaces 
specially built for the smelting of the Cleveland ironstone, 
and from that date to 1846—an interval of only three years— 
there were no less than eighteen blast furnaces built, but 
whether in consequence of the knowledge of the resources of 
Cleveland there is not sufficient evidence to show. It is, how- 
ever, certain that none of these eighteen furnaces made use to 
any large extent of the ironstone of that district, and it is be- 
yond all question that the main seam of Cleveland had not then 
been discovered. Great difficulties were, therefore, experienced 












































by most of the firms enumerated in the above list, because of 
the scarcity and uncertainty of the supplies of ironstone known 
to be available up to 1850. More than one firm was compelled 
to succumb to these difficulties, while others struggled bravely 
on, in the face of tremendous ‘odds, until they were enabled 
to participate in the benefits of the new era which dawned 
upon the North of England in the year 1850. Between that 
year and 1860 the following firms and works were established : 


BETWEEN 1850 AND 1860. 

















- Date of No. of 
No. | Name of Works. Proprietors. Erection. | Furnaces. 

I aaa Bolckow and Vaughan... 1852 3 
2 | Eston : 1853 6 
3 | Cleveland . Elwon and Company. 1853 2 
4 | South Bank Samuelson and Company 1854 3 
5 | Tees . | Gilkes, Wilson, and Company . 1854 4 
6 | Darlington South Durham Iron Company . | 1855 3 
7 | Ormesby . Cochrane and Company 1854 + 
8 | Clarence . Bell Brothers 1854 3 
9 | Stockton . Holdsworth and Company. 1854 3 
to | Wallsend . Palmer and Company 1855 - 
ir | Felling Pattinson and Bell 1855 2 
12 | Bradley Richardson and Company . 1856 4 
13 | Norton Warner and Company 1856 2 
14 | Washington Washington Chemical Company 1856 I 
15 | Haltwhistle J. Beasley, jun. . 1856 I 
: Normanby . Jones, Dunning, and Company 1858 3 
Tee-Side . ° opkins, Gilkes, and Company 1858 2 

18 ( Ferryhill . Morrison and Company | 1859 3 








Total furnaces . 
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In the next ten years, there was a still greater access of 
activity and enterprise manifested in the building of new fur- 
naces. The Cleveland district had meanwhile got a great 
name. It had come so rapidly to the front, that it was com- 
monly spoken of as the El Dorado of the Old World. Capitalists 
were attracted thereto from other districts, and those who had 
early taken the trouble to make themselves thoroughly familiar 
with the resources of the new field of metallurgical industry, 
entered upon its development with unbounded faith in its 


























capabilities. The following new works were founded 
BETWEEN 1860 AND 1875. 
No. | Name of Works. Proprietors. F we Rod 
\ 
1. | Thornaby . W. Whitwell and Company 1861 3 
2. | Newport B. Samuelson and Company 1864 4 
3. | Linthorpe . Lloyd and Company 1864 4 
4. | Clay Lane. Thomas Vaughan 1864 6 
5. | Acklam. Stevenson, Jacques, and Co. 1864 3 
6. | Cargo Fleet Swan, Coates, and Company 1866 2 
7. Norton ‘ Norton Iron Company 1867 2 
8. Lackenby . Lackenby Iron Company . 1871 2 
9. | Ayresome . Gjers, Mills, and Company 1871 2 
10. | Tudhoe Weardale Iron and Coal Co. . 1871 2 
11. Carlton North of England anne 

Iron Company A 1872 3 
12. West Hartlepool | West Hartlepool Iron Co. . ‘ 1872 3 
13. Tees Bridge Tees Bridge Iron Company 1873 2 
14. Redcar Robson, Maynard, and Co. 1873 2 
15. | Coatham Downey and Company 1873 2 
16. Loftus Loftus Iron Company 1873 2 
Total furnaces 4 





We have been compelled to omit from the above list, the 
Grosmont Works of C. and I. Bagnall, Jun., and the Glaisdale 
Works of the South Cleveland Ironworks Company, Limited, 
not knowing the particular years in which their establishments 
were founded. For the same reason we have omitted the 
Middleton Ironworks of George Wythes and Company, near 
Darlington. Our list of furnaces only embraces those that were 
built at the time the works were projected, but additional 
furnaces have from time to time been added to the majority of 
the principal works, until they are now much larger than their 
original size. An accurate conception of the present state of the 
blast furnaces of the North of England will be obtained from 
the following table, which at the same time exhibits the geo- 
graphical situation of the different works :— 


CLEVELAND. 


MIDDLESBROUGH. 


Name of Works and Owners. Furnaces built. 


Loftus—Loftus Iron Co., Limited. . . .....-. 
Redcar—Robson, Maynard, ONG GO. « + 6 «we 
Coatham—Downey and Co. . eee eee 
Lackenby—Lackenby Iron Co. . ae 


Eston—Bolckow, Vaughan, and Co., Limited eo 
South Bank—T. Vaughan andCo.. ...... 
Clay Lane—T. Vaughan andCo. ....... 
Cargo Flect—Swan, Gomes, ana Ce, 6s tte 
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Normanby—Jones, Dunning, and Co... ...... 
Ormesby—Cochrane and Co. . ee a ee ee ol 
Tees—Gilkes, Wilson, Pease, and Co. . o 
Middlesbrough—Bolckow, Vaughan, and Co, Limited . . 
Tees Side—Hopkins, Gilkes, and Co., Limited. . . . . 
Linthorpe—Lloyd and Co. . . ‘ Bae eee 
Acklam—Stevenson, Jacques, eee 
Ayresome—Gjers, Mills, and Co.. . 

Newport—B. Samuelson and Co. . . 

Clarence—Bell Brothers, Limited. . . 


STOCKTON-ON-TEES. 

Norton—Norton Iron Co., Limited . . . . ... 

Norton—Norwegian Titanic Iron Co... . . ... 
Thornaby—W. Whitwell and Co. . 5: Ava ee 
Stockton—Stockton Iron Furnace Co., ‘Limited. . ‘ 
Carlton—North of England Industrial Iron Co. Limited > 
Tees Bridge—Tees Bridge Co., Limited . . 
West Hartlepool—West Hartlepool Iron Co., Limited . . 


WHITBY. 
Grosmont—C. and T. Bagnall, jun.. . ih ote 
Glaisdale—South Cleveland Ironworks Co. Limited See 
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NORTH-EAST OF ENGLAND. 


DARLINGTON. 
Middleton—Geo. Wythes and Co. . . . a ae oh 
South Durham—South Durham Iron Co., Limited oa ss 


FERRY HILL. 
Ferry Hill—Rosedale and Ferry Hill Iron Co., Limited. . 
Tudhoe—Weardale Iron Co., Limited . : . 
BISHOP AUCKLAND. 
Witton Park— Bolckow, Vaughan, and Co., Limited. . . 
Tow Law—Weardale Iron Co., Limited cw a 
CONSETT. 
Consett—Consett Iron Co., Limited ........ 6 


SEAHAM. 
Seaham—Watson, Kipling,andCo. . ....... +I 


WASHINGTON. 
Wear—Bell Brothers, Limited .......... #J 


NEWCASTLE-UPON-TYNE. 
Jarrow—Palmer’s Shipbuilding and Iron Co., Limited 
Elswick—Sir W. G. Armstrong and Co. ws 
Walker—Bell Brothers, Limited . ; 
Wallsend—Royal Greek Ironworks oa . 
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Total 


It will be observed from a comparison of above list with the 
statement of furnaces built previous to 1850, that most of the 
works built in the earlier part of the century have now ceased to 
exist—the Lemington, Birtley, Redsdale, Hareshaw, Stanhope, 
and Bedlington Works having succumbed to circumstances un- 
favourable to their successful operation. 

Nearly all the furnaces built in Cleveland proper, have features 
in common which will hereafter be dealt with. Of the exceptional 
position occupied by the Weardale Iron Company’s Works, and 
the Elswick Works of Sir William Armstrong and Company, we 
have already spoken. There is, however, another establish- 
ment at Wallsend, carried on by the Royal Greek Ironworks 
Company, which is so exceptional as to merit here a special 
reference. 

These works were promoted by the Royal Metallurgic Society 
organized some years ago by the Greek Government, and of 
which King George became the President. Acting under the 
instructions of this society, M. Stefanos Xenos, their representa- 
tive in this country, entered into negotiations with Messrs. John 
Brown and Company of Sheffield, Messrs. Bolckow, Vaughan, 
and Company, Middlesbrough, Sir William Armstrong of New- 
castle, and others to introduce into the English market various 
kinds of hematite and magnetic ores suited to the manufacture of 
Bessemer pig iron. Ultimately, M. Xenos secured for the Royal 
Metallurgic Society the two blast furnaces at Wallsend belong- 
ing to Palmer’s Shipbuilding and Iron Company, and a partner- 
ship was arranged between that society on the one hand, and 
Messrs. Tubini and Company, the well-known Greek bankers, on 
the other, under the style of the Royal Greek Ironworks 
Company. The first cast was obtained from these works in 
December of 1873, the ores used being imported from the islands 
of Greece, and mixed under the superintendence of Mr. John 
Pattinson, a well-known assayer in Newcastle. The richness of 
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these ores has been proved by the fact that the resultin 
iron not only — capital steel, but it is capable of 
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so without admixture with Swedish or any other iron. 
It is understood that almost the whole produce of the Walls- 
end furnaces has been secured by the well-known Sheffield 
steel firms of Brown, Bayley, and Dixon, and the Phcenix Besse- 


mer Steel Company. The present production of iron is about | 
30,000 tons per annum, but it is intended to erect other furnaces | 


on the same principle—open-topped and 45 ft. in height—to 
meet the growing demands made upon the society. 


THE PAXMAN WATER-HEATER. 





ROM time to time we have placed before our 
readers notices of one or another of those con- 
trivances for taking up the heat contained in the 
steam exhausting from the cylinders and restoring 
to the boilers that which would otherwise have 
been uselessly dissipated in the atmosphere. 

Most of these contrivances act on the principle of surface con- 

densers, the hot steam passing along a metallic surface in one 
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direction while a current of water, originally cold, passes over 
the other surface of the plate in an opposite direction; as a 
matter of course there are a variety of ways in which this action 
can be practically worked ; some of them good, others more or 
less defective, owing to their great first cost, incapacity to clean 
or repair them, and from their liability to get out of order. We 
illustrate below a very excellent contrivance for taking heat 
from waste steam and returning it into the boiler or else re- 
taining it for other useful purposes. It is the invention of 
Mr. Paxman, of the firm of Davey, Paxman, and Co., agricul- 
tural engineers, of Colchester. We have examined the Water- 
Heater, as it is called, and highly approve of it; it appears 
simple, inexpensive in design, and there does not seem any part 
perishable or likely to get out of order. The illustration shows 
the apparatus, half in section, half in elevation ; it consists of a 
basement chamber A, with an outlet E for such residue of uncon- 
densed steam as may be left after passing through the heater. 
Bolted securely to the base chamber is a cylindrical casing B, 
carefully clothed with felt and wood to prevent any radiation of 
heat from it ; the upper end of this casing is covered with a lid 
securely bolted to it. Within the casing is arranged a series of 
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diaphragm plates or partitions in triplicate. First, on a centre 
core rod is a set of plain flat plates C; next, there is a set of V- 
shaped partitions embracing the last-mentioned plates ; thirdly, 
there is a set of ring-shaped partitions, D. A suitable outlet for 
the condensed steam, or rather the resulting water, is provided 
in the base at the side opposite to the outlet E, the steam is 
admitted to the water-heater at the top, while the water employed 
to take up the heat is sent in at the bottom cold, and comes out 
at the top hot. The direction of the different arrows indicate 
very clearly the nature of the action of the contrivance; the 
steam leaving the engine cylinder enters the heater at the top at 
one side of the centre, it then travels downwards as shown by 
the arrows, passing to and fro through the annular spaces be- 
tween the V-plates and the ring-plates D ; it is thus exposed to 
a very large area of cooling surface. The water which is to 
absorb the heat from the steam enters the heater at G, and 
arriving at the central avenue would at once rush straight up it, 
picking up but little heat, were it not for the baffle partition 








plates C, which successively deflect its current against the same 
plates over whose opposite surfaces the descending steam is 
passing. The steam thus yields up the heat it otherwise would 
dissipate into the atmosphere to these plates, and they in turn 
yield it up to the water. The water resulting frora the condensa- 
tion of the steam, due to its deprivation of heat by the plates, is 
conveyed while still at nearly boiling point to the boiler, being 
fed in an almost perfectly pure state as a matter of course, while 
the extra water required for the boiler to make good any in- 
evitable loss due to different causes, is supplied by the water 
sent into the heater to cool the steam and which leaves the 
heater at a temperature of about 200° Fah. or nearly boiling point; 
or if more convenient the whole boiler feed can be derived from 
the latter source alone. This water is nearly as pure as dis- 
tilled water, because as it becomes heated in its ascending 
transit through the heater, all solid suspended matter is thrown 
a - the base of the heater, whence it can readily be re- 
moved, 















































THE AGRICULTURAL SHOWS OF THE SEASON. 


no. 2 


THE BATH AND WEST OF ENGLAND SOCIETY AND THE 
SOUTHERN COUNTIES ASSOCIATION MEETING AT 
CROYDON. 


}0 those of our readers who have but a vague 
and very general idea of what agriculture as a 
modern science is, and what the position which 
she holds, as one of the branches of industrial 
economy of this our great country, we would 
venture to suggest a glance at a paper which we 
had the privilege to write for the first or starting number of the 
“Practical Magazine.” In that paper we endeavoured, as fully 
as the necessarily brief limits at our command permitted of, to 
give a vidimus, so to say, of what agriculture was; what the 
stages of a slow but satisfactory improvement during a long 
course of years had been; and how, by various influences, a 
remarkable start forward in the race was at one period taken, 
which was kept up and is kept up till the present time, and 
which has placed her in the front rank of those influences which, 
incessantly at work, have tended and tend still to make our 
country what she is—the leading power of the world in all matters 
social and industrial. And although it is yet but a too wide- 
spread notion amongst a large body of the community, that Agri- 
culture is of all other branches of national industry that which 
is the least industrious, so to say ; and of all arts and sciences 
—looking at it froma higher standpoint—the one which has 
lagged most behind in the race of that recent and remarkable 
progress which has characterized other sciences and other arts, 
there is no opinion further from the truth than the notion or 
belief, held by so many, by so many talked about and written 
about. Those of our readers better “ posted-up,” as the phrase 
is, or who may be more or less directly or indirectly associated 
with agriculture, or with one or other of those branches of 
science which she has called in to her aid, know well how true 
this latter statement is. It would be easy, did space permit, to 
tell how agriculture, during the last thirty, or say during the last 
forty years, has drawn towards her all the aids which science 
has offered ; how she has called out, and availed herself of the 
highest work of the engineer, the mechanic, and the most bril- 
liant of the discoveries of chemists and physiologists. But this 
not being here possible, let anyone who wishes to gather some 
idea of the power which Agriculture now possesses, take this year 
the round of what are called the “ shows” of our leading agri- 
cultural societies, and he will see enough and hear enough at 
them to give him a good and suggestive idea of this. But it is 
not everyone who has the time, or who can avail himself of the 
opportunity, to do this, involving the expenditure of much time, 
some money, and considerable labour, both of body and of 
mind ; we purpose, therefore, for this class, and to serve as a 
record for others of the work of the year in this department of 
industrial and practical economics, to do all this for them as far 
as it can be done in a series of papers necessarily brief. 

Of our leading agricultural societies, the oldest is that known 
as the “ Bath and West of England Society,” with which, of 
late years, sundry societies, known under the general name of 
the “Southern Counties Association,” have been amalgamated. 
The society has long been remarkable for the energetic way in 
which its work has been done; for the value of many of the 
inquiries which it has instituted, and for the ability and practical 
worth of the papers which it has published in its well-conducted 
Journal. In all this, although not the wealthiest (although, as we 
have stated, she is the oldest) of our leading societies, she has 
shown an example to others possessing greater wealth and com- 
manding a wider influence. The show or meeting of the society 
(we prefer the latter to the former word; there is something 
about “ show” suggestive of things to be seen and of work done 
by no means of a dignified character) generally leads off the 
meetings of the leading societies. This year it has been held 
at Croydon. We should here perhaps inform the reader not 
thoroughly az fait in matters of this kind, that the societies are 
peripatetic—that is, they visit or hold their shows in the various 
leading towns in the district which they look upon as exclu- 
sively theirs. Thus, the Royal Society of England takes, of 
course, as its district, the whole of England ; the Highland and 
Agricultural Society of Scotland, in like manner, the whole of 
Scotland ; the Royal Agricultural Society of Ireland all Ireland; 
while other societies of more limited influence have more limited 
areas. Some of the lesser societies—looking upon the “ Royal,” 
as its name well befits, as “the king and crown of all”—are, 
however, very important in their special districts. Of these the 
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Bath and West of England, as already stated, is at the head, 
and is little inferior in many respects—in some it is quite equal 
to, if not superior—to the Royal. The Manchester and Liver- 
pool Society is also an important one, although it yields the 
palm to the Yorkshire, which indeed comes next to the Bath 
and West of England. A vast amount of practical service is 
done to agriculture by these and a host of other minor societies 
too numerous to name here in the briefest way ; they have acted 
as “exchanges,” so to call them, at which men of the same 
calling, interested in the same objects, desirous to gain the same 
ends by the wisest expenditure of time and labour, could meet, 
compare notes, hear of methods of practice different from their 
own, and some of which might be applied, more or less modi- 
fied, to their circumstances. Opportunities have also been 
afforded by these meetings of seeing the widest possible variety 
of farm stock, farm produce, and of the varied, ever varying, and 
new and improved implements, machines, appliances, and con- 
structive apparatus, the products of the wide experience of many 
men in many and varied districts of locality, climate, and soil, 
and all bearing upon and enlarging the field of practice, tending 
to increase the value of the crops, herds, and flocks which hel 
to support our teeming population. As marts or fairs at whic 
the best of everything can be examined and purchased on the 
fairest terms, these “ shows” have also acted, as they are acting 
more and more usefully every day, in the most practical of ways. 
Taking them, then, as they are, it is impossible to over-estimate 
their importance, or the service which they have done in pro- 
moting the best interests of agriculture. 

These remarks will not have been given in vain, if they serve 
to convince but one of such of our readers who may, from their 
own peculiar callings being widely apart from that of farming, 
have imbibed the idea too widely, we regret to say, prevalent, 
and to which at the commencement of our paper we alluded, 
that farmers are a “slow” body, behind the age in energy, skill, 
and a readiness to adopt new and improved processes. We 
trust we have shown that it is not so. Did time and space 
permit, we could bring forward still more conclusive facts and 
figures to prove the truth of this beyond all cavil—beyond all 
dispute. 

son idea may be formed of what such a “show” as that 
lately held at Croydon is, and what the number and nature of 
its exhibits are, and how wonderfully they illustrate the in- 
debtedness which agriculture is under to mechanism, from the 
bald statement of the number of “entries” of exhibitors in the 
different classes of machines and implements. Connected with 
the cultivation of the soil in its preparation for the seed, the 
sowing of this, the manuring, the hoeing, weeding, and 
clearing of the crops, there were as follows :—Of ploughs and 
cultivators, including steam cultivating apparatus, thirty-four 
exhibitors entered their various “ makes ;” of harrows, nineteen ; 
clod crushers, press wheels, and land rollers, thirty-two ; corn 
and turnip sowing machines, seed barrows, and sowing drills, 
twenty-seven ; of horse hoes and grubbers, scarifiers, and sufflers, 
twenty-seven ; of turnip thinners, two; manure distributors, 
sixteen. Of machines and implements connected with the reali- 
zation of the preparatory processes, or that of harvesting, we find 
there were of grass mowing machines, twenty-three exhibitors ; 
corn reaping machines, twenty-one ; hay-making machines and 
appliances, thirty-six ; of corn thrashing machines, twenty-three ; 
of stacking or straw elevating machines, twenty-five ; of machines 
for winnowing, dressing, and clearing corn for market, twenty- 
five. Of “ power” machinery there were, for horse driving gear, 
nineteen ; of steam engines, forty-four. Coming now to the me- 
chanical appliances used in the feeding of the stock of the farm, 
we find that of straw cutters there were twenty-four exhibitors 
entered ; of turnip and root cutters, slicers, and pulpers, twenty ; 
of oil-cake breakers, and pulse and grain breakers and crushers, 
twenty-seven ; and of steam food preparing apparatus, seven. 
Of the utensils and machines of the dairy, as churns; of the 
general machinery of the farm, as bone crushers, manure dis- 
integrators ; of saw benches, of steam and hand-worked pumps, 
and of the &c., &c., &c., what can we say, but that their name 
as well as their number was legion? Classed as they were in 
the Official Catalogue under the head of “ Miscellaneous,” they 
occupied a space which, if reproduced here, would be longer 
than the whole we can give to our present paper. = 

From the mere perusal of the above list of the various imple- 
ments and machines demanded by the exigencies of modern 
farming, it will be obvious even to the reader the least experi- 
enced in “ matters bucolic” that we can do no more than glance 
at the leading features of an exhibition so varied and extensive ; 
and this we now propose doing. 

A very marked feature of the “show” was the number of 
steam engines of all classes exhibited. The writer of the present 
paper has for a long course of years been closely connected with 
what may be called the mechanical department of agriculture, 
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and he remembers the time when the “shows” presented but 
few specimens of this class of mechanical work as applied to its 
practice. It takes, indeed, no great stretch of memory to bring 
back those times, “their form and fashion,” so recently, com- 
paratively speaking, is it that steam has offered its aid to the 
farmer. Nor, few as were the examples then to be seen at these 
shows of steam-engine work, did they present much either in de- 
sign or workmanship of which their makers and their purchasers 
have reason to be proud of or satisfied with. In both respects 
it may be said that the “ status” of the engine work was low, 
so much so that the “ regular trade”—that is, the engineers and 
machinists who made steam-engine work their speciality—looked 
down with marked contempt upon what was done, or, as it was 
put, “attempted to be done,” by the agricultural implement 
makers who had taken up this branch of the calling. And this 
feeling or expression of opinion held sway for a long time, and 
in some quarters it does so still ; but where now held, it is so in 
defiance of the existence of a very different state of matters. The 
“trials” of the steam-engines exhibited at the meetings of the 
Royal Agricultural Society of England, more especially those 
of the last few years, proved most conclusively that those made 
by agricultural engineering establishments could hold their own 
against any of those made by what is called, or by those who 
call themselves, the regular trade, and this, whether design in 
arrangement of parts, high mechanical finish, and accuracy in 
the making and adjustment of these, or the high standard of 
efficacy of working which they displayed be considered. And no 
more striking proof of the truth of this could be seen than at the 
stands of such firms as those of Messrs. Clayton and Shuttleworth, 
of Lincoln; Messrs. Robey, of the same old town; Messrs. 
Ruston, Proctor, and Co., also of Lincoln ; the Reading Iron 
Company ; Messrs. Davey and Paxman, of Colchester ; Messrs. 
Hornsby, of Grantham ; and of Messrs. Brown and May, of 
Devizes. We could add to this list, which is not given in an 
invidious sense, but simply because, where there are so many to 
be noticed, and space is not to be had for a notice of all, we 
must draw the line somewhere. As a specimen of first-class 
work, both in design and in finish of detail, there is no maker, 
be he who he may, or come from where he lists, could pro- 
duce a better than that exhibited in the horizontal engine of 
Messrs. Clayton, Shuttleworth, and Co. This is a “ perfect 
beauty,” to use a phrase applied to fine specimens of farm 
animals, so that it is here quite allowable. For a well-designed, 
nay an excellently well-designed horizontal, semi-portable, semi- 
stationary engine, we have not met with a better example in any 
of the works of the best makers of the North, or at any of our 
agricultural shows, than that exhibited by Messrs. Robey and 
Co., and of which we gave a description and illustration in the 
last January number of this Magazine. The same firm exhibited 
a boiler of the vertical class, which has gained a high reputation 
for efficiency and economy of fuel consumption. It is of the 
tubular kind, and in the arrangement of the tubes, and their 
relation to the fire-box and water and steam spaces, lies the 
peculiar merit of the boiler. The fire-box is concentric, and of 
much less diameter than the outer case or shell of the boiler, 
thus giving a good free water space all round the fire-box, at the 
bottom of which the mud collects, and is taken out by a mud 
valve when required. The fire-box at the top expands into a 
larger diametered hot air or mixing chamber, for the smoke and 
gaseous products of the fuel. These pass over and up along the 
exterior surfaces of a series of circular tubes of equal diameter 
throughout their length. These tubes are placed so as to 
incline inwards, as they rise vertically in the hot-air chamber, 
and are placed in a ring or circle at the bottom of the hot air 
chamber, but outside the fire-box. The bottom or lower orifices 
communicate therefore with the water space outside the fire 
and hot-air boxes. The water entering at these lower orifices 
passes up the tubes, is heated by the hot air, &c., in the hot-air 
box, and passing out into the upper orifices, delivers its steam 
bubbles, &c., to the upper and steam space of the boiler. Part- 
ing thus with a portion of its caloric, the water takes a down- 
ward course, outside of the hot-air box, and on passing up again 
through the lower orifices of the water tubes, its course is natu- 
rally so much arrested that any solid deposit held in suspension 
drops by its weight to the lower mud space outside the fire-box 
at the bottom of the boiler. The circulation thus goes on at 
such a rapid rate that steam is quickly raised and easily main- 
tained. The conical ring, so to call it, of water tubes thus 
described, pass at their upper ends through the cap of the hot- 
air box. This, we incline to think, would be better if more of 
the dome form, with a convex crown, rather than a concave 
one, which is adopted. The hot-air, smoke, &c., pass from the 
box through a second series of smoke or flue tubes, also placed 
in a conical position, and arranged at their lower ends in a ring, 
taking into apertures made in the crown plate of the hot-air 
box, and at their upper ends into the crown or top plate of the 
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outside shell of the boiler. A conical cap covers the flue tube 
orifices at the top, and this cap is furnished with the usual smoke 
flue or funnel. 

The Reading Iron Company, Limited, exhibited a very 
good arrangement of vertical engine and boiler combined, 
giving great compactness and stability. The design of this 
could be much improved so far as artistic form of outline is 


| concerned—a point to which too little attention is paid by our 
| engineers generally, for it is just as well, nay very much better, 


to give forms pleasing to the eye as those displeasing, and this 
pleasing, or elegant, or artistic form can be given with no 
additional expenditure of metal, as some seem to think. On the 
contrary, we incline to believe that correct form requires less 
material than incorrect. In the case of stone work, as in the 
exquisitely shaped vases of the Greeks, this is beautifully 
exemplified, every curve being founded on some principle which 
has often been attempted to be explained, and reduced to 
mathematical rule. The hint here given may be suggestive. 
To return to more mechanical matter ; we have to say that the 
same firm (the Reading Iron Company), adopt in the engine 
above noted their form of boiler called the “ Nozzle Boiler,” 
from a peculiarity in the form and arrangement of the tubes 
with which it is fitted in the interior. These tubes are passed 
horizontally through the interior of the smoke or hot-air box 
(which is placed as usual above the fire-box), and are so disposed 
in lines one above another—each line being placed at right 
angles to the line immediately contiguous to it—that the 
orifices of the tubes give openings all round the smoke-box. To 
admit of the hot air, &c., coming in contact with the outsides of 
the tubes these are further disposed so that they are placed 
alternately in relation to one another, the hot air thus passing up 
in a zig-zag direction. These tubes therefore, thus disposed, 
open up a series of communications from side to side, or rather 
from all points in what may be called the circumference of the 
water space surrounding the fire and hot air or smoke boxes. 
But in place of the orifice ends of the tubes being cut flush 
off with the surface of the plate of the hot-air box, the ends project 
beyond this a little and are bent in opposite directions, the 
bends being at right angles, or nearly so, with the line of 
j b 
tubes, thus -—————. The water enters the orifice a, of the 
a 

bend which points downwards, and passes out at the orifice 4 
of the bend, which points upwards. This arrangement of tubes 
is stated to yield very satisfactory results. There are some 
other novelties yet to be noticed in this department, but this 
we must defer till our next number, going on for the present 
to notice a department of agricultural engineering which as it 
is the most recent so is it the most interesting and unquestion- 
ably the most important adaptation of steam power to the work 
of the farm ; namely, steam cultivation. 

A department of the Bath Society’s Show always very popular, 
is the “trial field.” This year ground was allotted to the 
various makers of steam cultivating apparatus, and to the 
makers of mowing and reaping machines. Of these the interest 
centred in the first and last. Steam, useful as it has proved 
to the farmer, has certainly achieved its greatest triumph in its 
adaptation to the work of preparing the land for the reception 
of the seed. The implements which are used for this work are 
the plough and the grubber. Of the plough and its mode of 


| action we have given in this magazine several descriptive papers, 


which when finished will, we believe, afford the fullest information 
on this important implement-yet published. The methods by 
which these two implements are worked in the field by the power 
of steam we shall briefly explain further on ; meanwhile we wish 
here to draw attention to one of the most important modifica- 
tions in the modern practice of preparing the land which has 
been ever introduced ; a modification so important that it may 
be said to have revolutionized in one sense the practice of land 
This system is that alluded to above, and is known as 
“ srubbing.” 

This is otherwise, and very generally, we regret to say, also 
called by the name of cultivating, or rather, we should say, the 
implements by which the operation is performed are called cul- 
tivators. We prefer the name of “ grubber,” as it is special and 
distinctive, which “cultivator” is not, inasmuch as it is quite 
as applicable to the plough or to any form of apparatus which 
would stir the soil and prepare it for the reception of the seed. 
“ Grubbing” the land in place of working it by means of the 
time-honoured plough has in truth revolutionized the practice of 
farming in some respects. The principle of operation is per- 
fectly distinct from that of the plough ; it produces a condition 
of soil or finished surface also wholly distinct from that which 
the plough gives, and it moreover acts upon the soil as a cleaner 
of weeds, and in some respects a destroyer of them, in a way 
which is by many deemed to be much more effective than the 
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work of the plough. In truth, it has proved itself a formidable 
rival to this, and has fairly and literally in many instances 
“driven” it, as the saying is, “from the field.” It is not sur- 
prising, therefore, that a large amount of attention should have 
been paid of late years to this comparatively new implement, in 
order to arrive at the best arrangement of its parts, and the best 
form in which these parts should be made, and it should be 
observed here that the difficulties attendant upon the introduc- 
tion of improvements in these directions, have been and are 
much greater than in the case of the plough. In this, there is a 
determinate mode of operation, having in view the cutting, 
turning up, and throwing over the soil in a regular form, and 
at acertain angle in relation to the level of the bottom or sole 
of the furrow slice. It has been open, therefore, not only to 
direct experiment in the field; but to theorists in the study to 
arrive at a form of the leading parts calculated to give the 
desired result in action upon the soil. But matters are quite 
different with the “grubber;” its mode of operation is a 
digging or driving into and a tearing up of the soil, and this 
is done in such a way that any determinate form in which the 
soil is thrown up cannot be arrived at; in one sense to be 
sure this is not required, the principle of operation of the im- 
plement being such that all that is aimed at is simply breaking 
or “smashing up”—as the favourite and not very elegant, 
if graphic phrase is—the soil, and leaving it in a loose condi- 
tion both below and above, with the secondary—if indeed such 
an important point can be so called—object of bringing the 
weeds to the surface. But there is, however, to be said that 
although no determinate form or finish of the surface of the soil 
is aimed at, and therefore the form of the acting parts has 
never been studied or required to be studied with this object in 
view, still, it is nevertheless obvious that there may be, and in 
reality is such a thing as deciding upon a form which will per- 
form the work desired in the best style, and with the least 
draught or {traction power expended, whether that be horse or 
steam-power. It is very much to be regretted that although 
this implement (the grubber), has been again and again tried 
with a view to arrive at the best form and arrangement of its 
parts, no record has been kept of the result of these trials. 
And although under the auspices of our leading society, the 
implement has been subjected to trials, these have not as a rule 
—if at all—been conducted in a way calculated to yield the 
best practical results. Let us hope—we have hoped in this way 
so long, that the chance of hope ever being realized is becom- 
ing “small by degrees and beautifully less ”—that the leading 
societies will some day or another see it to be their duty to 
carry out, not only in connection with this, but other implements 
and machines, a series of trials worthy of the name, in which 
their principles of action under different circumstances will be 
properly, that is, scientifically considered. 

Where the examples of the class of implements exhibited were 
so numerous as they were at Croydon, it is difficult and would 
appear to be invidious—although not in reality so, for “all are 
alike to us,’ and we know of and exercise no favouritism—to 
select a few for special notice. We may name, however, as a form 
of cultivator admirably adapted for steam work, that made by the 
Messrs. Fowler of Leeds. The form of the tines of this has been 
decided upon after a wide and carefully conducted series of 
trials upon which we propose in a future paper to give a few re- 
marks. The capability of the implement to do work even in a 
difficult and anything but a generous soil, was seen in that which 
it performed in the trial field at Croydon. One had but to walk 
over the surface of the “ hard and flinty soil,” literally and truly 
so, with its infinite nodules of chalk flints, not touched by the 
implement, and thereafter to do the same over that which had 
been worked with it, to appreciate the value of the work done. 
The mere “ feel,” if we may use the expression, of the grubbed 
soil was eminently satisfactory, as showing how well and how 
deeply stirred and broken up it had been by the tines, nor less 
satisfactory was it to see how it had thrown or dragged up to 
the surface the weeds, &c. Asa valuable implement, however, 
in this direction its operation is best seen in heavy lands in- 
fested with the couch or twitch grass. It is indeed here that 
the value of the “grubber” Zev se, as a weed extracting and 
destroying implement is seen, and the distinct difference, not 
always known to farmers, or to farmers’ engineers either, for 
the matter of that, between its mode of acting on the weeds and 
that of the plough most completely displayed. The part of the 
implement which acts on the soil is known as a tine, and has its 
prototype in the crooked stick or branch of a tree which in our 
article on the Plough we showed to be the origin of the working 
parts of that implement ; the tines are made of wrought iron, bent 
into various curves, according to the fancy or opinion of the 
maker, and are finished off at the point at which they penetrate 
the soil in a variety of ways, sometimes flat or “ duck-foot” 
shaped, sometimes quite sharp and pointed ; the section (cross) 











also varies, as does also the way in which the tine is fixed to the 
frame. The frame is more or less complicated, and usually 
runs upon three wheels, one the leading or guiding wheel, 
actuated by a hand lever within reach of the attendant who 
walks behind the machine between its handles, and guides or 
drives the horses, if it be horse dragged, or sits upon a seat if 
the implement be steam worked. The tines are raised out 
of or lowered into the soil, the depth being regulated by a num- 
ber of methods, some of which are very simple. In Coleman’s 
cultivator the tines are set on or fixed to a cross shaft or barrel, 
which is made to move through a certair portion of its revolu- 
tion by means of a lever, so that the tines are adjusted as to 
depth of cut with great nicety and facility. In other forms the 
leading wheel is raised or lowered by a lever, and this raising 
or depressing the frame to which the tines are fixed gives them 
a lesser or greater hold of the soil. The tines vary in number, 
five is a very usual number, and are so set that the spaces of 
soil left unworked by the leading tines are worked by the tines 
following. 

This brief general description of the implement will give the 
reader a fair idea of its arrangement. The action of the tines 
upon the soil is simply a breaking up of its particles, making 
these more or less loose, and leaving the soil in a pulverized 
condition: The surface is left rough, and presents in its finished 
aspect an appearance wholly different from that left by the 
plough, with its trim-cut furrow slices all laid even in regular 
form, and at a determinate angle. Asa means of acting upon 
the weeds, the implement varies also materially from the plough. 
This latter implement does not, as a rule, bring the weeds to the 
surface—indeed, as the reader will see on perusing our papers on 
that implement, one part of its operation is to turn over and bury 
the surface weeds ; but as regards the weeds or weed-roots and 
rootlets, which grow in the soil at a greater or less depth, and 
which are the source of so much future mischief if left there, the 
plough, in its usual mode of working, simply cuts through these, 
cleaving them, so to say, as the cut-water of a ship cleaves the 
waves—throwing them laterally aside, but not sending them to 
the surface. Now it so happens that the most difficult of all the 
weeds to deal with, especially in heavy lands—the staple of our 
corn-producing soils—is that known as the couch or twitch 
grass. The roots of this, like those of the (vanunculus) “ butter- 
cup” and the strawberry plant, are jointed, or reticulated ; and 
when any rootlet is severed at a joint, a new plant or rootlet 
springs from this, so that the more the weed roots are cut up, the 
more they extend and the better they flourish. Hence the plough, 
acting merely as a divider or cutter of the weeds, tends to increase 
rather than to destroy them. Now, the tines of the grubber— 
though they may, and often do, cut or divide the weed roots, 
still, as a rule, they turn or grub them up, and along with the 
soil raise them and bring them to the surface. It is in this 
double or two-fold action of the implement that lies its value, 
inasmuch as it acts not merely in thoroughly tearing up, break- 
ing, and pulverizing the soil, but it also brings to the surface 
those weeds which, if allowed to remain, would become in short 
time a most prolific source of loss and mischief. Having now 
described briefly the important element which figures so largely 
in all steam cultivating plans, we shall in our next proceed to 
explain the method by which these are used in those systems 
where the power of steam has supplanted that of horses, and as 
exhibited at the trial fields of the Croydon meeting of the Bath 
and West of England Society. 


MACHINES FOR CUTTING VENEERS. 





HE annexed figures, from the “ Moniteur Industriel 
Belge,” represent machines for cutting veneers, 
constructed by Arbey, of Paris. These machines, 
after having passed through many phases of faulty 
construction, are now made in four sizes, the 
arrangements varying in each. Fig. 1 represents 

the largest size, in which the cutters are worked by a rack and 
inion movement. It is capable of furnishing veneers up to a 
ength of 5, 7, and even 1o ft. Fig. 2 represents the smaller size, 

working with a connecting rod, and suited for lengths under 

39 in. (1 metre). The arrangements in each are very simple, 

but like all others of their kind, the machines require to be 

handled with intelligence. 

Attention must be paid to the degree of drying the wood has 
undergone, for it is necessary to prepare it for the knife by 
stoving at a high temperature ; the lie of the grain must be 
duly considered in ey the wood in the block ; and the 
cutting edges of the knives must be suited to the character of 
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the wood under treatment. But these precautions are as nothing 
beside the prodigious saving of time and material effected by 
the employment of such machines. Ten, twelve, fifteen veneers 
can be cut in a minute ; and as to economy of material, the 
very best sawing will only get 20 to 25 veneers out of a thick- 
ness of one inch, whereas these machines cut 100 to 150 veneers 
out of the same thickness. 

It is not to be denied that, in some instances, the preliminary 
drying, followed by the cutting action of the knife, puts an in- 
jurious strain on the wood. In certain sorts, as for example 
acacia, this is very noticeable. But with walnut, maple, and 
rosewood, machine-cutting generally answers well; and it is 
only with very costly kinds that it is necessary to have recourse 
to the saw. 

As to the motive power required—the largest-sized machine, 
fig. 1, requires four horse-power ; the smallest, fig. 2, can be 
worked by hand. 

The economy secured by these machines, no small matter, in 
view of the present high price of wood—has led to the inven- 
tion of a similar machine for cutting wood in different thick- 
nesses, which is found to work well. 

A machine of this kind, of one horse-power, in the course of 
ten hours will cut 3,000 thin leaves, each 18 in. by 12 in., and 
vo in. in thickness, with perfect accuracy. The surface of the 
wood thus cut is so even that it can be used in the rough for all 
ordinary purposes. 


SAFETY FLOATING DRESSES, CAPTAIN BOYTON’S 
AND OTHERS. 


WAT may be worth bearing in mind, in connection 
with the recorded trips of Captain Boyton in his 
life-dress, that numerous other inventors paved 
the way. His is the latest contrivance of the kind, 
and a very ingenious one in all respects; buta 
~~ word of recognition should also be given to those 
o preceded him. 





and varied, as to be with difficulty classified. Life-boats, life- 
rafts, life-mattresses, life-buoys, to accommodate men in danger 
of drowning ; life-shot, life-mortars, life-rockéts, life-arrows, life- 
bolts, to carry a line or rope from the shore to a stranded ship ; 
life-belts and life-dresses to be worn on the person—are the 
principal types. Confining our attention to life-belts and life- 
dresses, as bearing more immediately on the subject, we may 
remark that two substances have been mainly instrumental in 
bringing these contrivances into use—cork and india-rubber or 
india-rubber cloth; the one for its lightness, the other for its 
impenetrability to water. 

It is not generally known how little is needed to keep a person 
afloat in sea water (which is heavier than fresh). An average 
Io-stone man weighs only 6 lbs. in sea water; that is, he 
is only 6 lbs. heavier than his own bulk of such water. If he 
splashes about and struggles (which a man who cannot swim 
is prone to do), he unwittingly lessens his own buoyancy; to 
allow for this, and for the dragging weight of his clothes, 
10 lbs, of extra buoyancy is found to be sufficient for an ordinary 
adult. This is the calculation in the common life-buoy now so 
much used in ships. Each buoy is a ring of painted canvas, 
stuffed with compactly-arranged slices of cork, and having a 
life-line running round it, fastened to it at four points ; the cork 
in the buoy weighs about 12 lbs., and this will well support 
two or three men clinging to the lines. Captain Ryder’s life- 
belt, which has attracted much attention in the merchant ser- 
vice, is a bed and a belt in one. It measures 6 feet by 2, and 
is stuffed with granulated cork, ribbed or quilted to prevent the 
cork from shifting ; straps are so attached as to bind and fold 
it up and apply it as a belt, ready in a minute or two. It will 
support a dead weight of 70 lbs. or 80 lbs. in sea water. An 
ingenious cork buoy has been invented by Lieutenant Kisbee, 
and introduced under the curious name of Pefticoat breeches, for 
use with a life-rocket. It is a short garment, not exactly a belt 
nor a buoy. When a life-rocket has been fired from the shore 
to a distressed ship, and a hawser rope secured, various articles 
can be slung to the hawser, and pulled from the ship to the 
shore. And not only articles, but seamen or passengers. The 
Kisbee garment is a pair of canvas breeches kept open at the 
top by a circular life-buoy or ring of cork. It is hauled over 
from the shore to the ship. A man gets into it, his legs hanging 
below the breeches, and his arm-pits resting on the buoy; 





he is then hauled ashore by block tackle. The apparatus would 





mostly be used above the surface of the water ; but there would 
be amply sufficient buoyancy in this singular garment to float a 
man. 

India-rubber cloth, as we have said, is largely adopted instead 
of cork by some inventors. The French have paid .much 
attention to a life-belt invented by Count de Liancourt. Two 
spirals of tinned wire are soldered together, so as to form 
two cylinders about 21 in. diameter each, and of any desired 
length. These, when covered with india-rubber canvas, form a 
belt five or six inches wide. From the spiral nature of the coils 
that form the cylinder, the belt can be compressed to six or 
eight inches in length, and packed in a very small space. When 
required for use, the belt is pulled out to its full length, wrapped 
round the waist, and fastened under the arms by two metal 
loops. It is inflated with air through a hole in a disc at one 
end, closed with a cork when the inflation is completed. Even 
if the india-rubber cai.vas were punctured it would not, as the 
inventor declares, permit the entrance of water; because two 
layers of canvas, and the india-rubber between them, would 
speedily close up any small accidental openings. When snugly 
fastened round the body, this belt is found to have a supporting 
power of about 16 lbs. 

Extensive trials were made on tke Seine a few years ago, of life- 
belts and buoys made on Rickard’s plan; in which the articles 
are so divided into cells that the actual rupture of any one cell 
would not necessarily interfere with the efficiency of the others. 
Another form, Johnson’s life-belt, consists of two cushions 
strapped tightly round the body; it is made of india-rubber cloth, 
and may be stuffed either with cork or with any other light sub- 
stance. An ingenious apparatus, dispensing alike with cork and 
with india-rubber, was invented a few years ago by Com- 
mander Bourchier, and described by him before the Institute of 
Naval Architects. It consists of a light but firm hollow metal 
casing, so formed into a ring-shape that a seaman could sit or 
stand in the middle of it ; provision is made in the apparatus for 
six gallons of water, two signal flags, and two signal port-fires. 

If we took within our range the numerous contrivances which 
bear more resemblance to buoys than to garments, we should 
find many really ingenious inventions based upon the simplest 
possible suggestions. For instance,a 36-gallon empty water- 
cask, well bunged up, and provided with exterior ropes ani 
loops, would suffice to keep ten men afloat ; this has suggested 
numerous forms of air-tight vessels. Again, inflated goat and 
seal skins, devised and used by rude nations, show what can be 
done in this way by elastic waterproof substances. Even a 
water-bottle may be worthy of notice in reference to this matter. 
A seaman’s water-bottle or water-canister has sometimes been so 
constructed as to be concave on one surface, to fit the chest or 
back as the case may be; with a buckle and strap it can be 
fastened to the body, and would keep a man afloat for some 
time, reserving his muscular strength to enable him to swim 
ashore. 

But to return to the safety dresses, properly so called. Every 
one knows the diver at the Polytechnic Institution, or similar 
persons who exhibit at other places. The dress worn by such 
aquatic bipeds is very strong, clumsy, and heavy. The purpose 
is, not to enable the wearer to swim, but almost to compel him 
to sink by the weight of his armour. It is really armour, for his 
metal cuirass and helmet are very ponderous. He is at the 
mercy of persons in a boat or ona stage above, who have to 
force down a constant stream of fresh air by means of an air- 
pump; this stream reaches him for respiration, through tubes 
conveniently arranged ; well-secured valvular openings per- 
mit the impure respired air to escape. 

A really floating dress, that will enable the wearer to continue 
on the water instead of diving 27 it,is that which Captain Boyton 
has introduced ; and those readers who can carry back their 
recollection six or seven years will know that this is not the first 
attempt of the kind. During the Maritime Exhibition at Havre 
in 1868, Captain Stonor’s safety-dress was shown. The inventor 
was an American, who wished Europeans to have an opportu- 
nity of seeing the dress in actual wear ; just as Captain Boyton 
is now doing. In 1869 the invention reached England, and the 
dress was worn, not only bya man, but by a lady also. Mr.and 
Mrs. Craddock displayed its capabilities in the Thames, near 
Cremorne Gardens, and (if we mistake not) on one of the lakes 
or basins in the Crystal Palace grounds. The dress was cer- 
tainly an ingenious affair. It was, or could be, worn over the 
ordinary clothing. First was put on a flexible cork belt or vest, 
fastened round the waist, to give buoyant power. The wearer 
then crept into a bag which covered the whole person from neck 
to ankles ; it was made of india-rubber cloth, and had three 
elastic openings. After having crept in at the top, the wearer 
found the elastic band close so tightly round his neck as to pre- 
vent the entrance of water ; two sleeves, for admitting the arms, 
had similarly tight elastic wristbands ; the feet rested upon thick 
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soles of india-rubber, rendered heavy by being shod with iron ; 
a hood and flaps were so arranged round the head as to expose 
only the face. The whole arrangement was such as to enable 
the wearer, not to float horizontally, but to keep upright, with 
head and shoulders above water: this could easily be ensured 
by properly calculating the weight of cork in the belt and the 
weight of iron in the shoes. Nothing further was wanted for 
mere floating ; but for progression the wearer was provided with 
a pair of paddles, one for each hand, constructed with an action 
at once elastic and hinged, so as to bear some resemblance to 
the fin of a fish, or rather to the web-foot of a water-fowl. These 
paddles were made of canvas stretched on wire. Thus far the 
wearer was independent of extraneous aid ; but for the purpose 
of enabling him to remain a considerable time in the water, he 
was provided with a tin case or box, attached to him by a cord. 
This box was divided into two compartments, the uppermost of 
which contained six quarts of water, with a flexible tube and 
mouthpiece for drinking ; while the lower part held solid food 
enough for a week’s consumption, signal lights, a book, and other 
miscellanies. The case floated buoyantly, notwithstanding its 
load ; and it could easily have a small staff fixed upright to 
it, to carry a signal flag. When exhibited as a show affair in the 
Thames, the husband smoked a cigar, while the lady read a book, 
each immersed up to the shoulders, and in an upright position. 
The belt and dress were such as could be made for about £7 ; 
they weighed 221b., and could be packed in a small space. 
When used complete in the water, the wearer could support two 
persons besides himself, while the case could, according to its 
contents, uphold one or two more clinging to it. 

It will be perceived, by readers familiar with newspaper ac- 
counts, that Captain Boyton’s safety-dress differs in many mate- 
rial points from Captain Stonor’s or Mr. Craddock’s. The wearer 
lies horizontally on the water, instead of vertically in it ; his 
face, feet, and front of the whole body are above water, instead 
of the head and shoulders; he moves himself onward bya single 
paddle held in both hands—@ /a Rob Roy—instead of by a pair 
of small flappers; and he can take advantage of a favourable 
wind through the medium of a small sail. It was last October 
that the English public first heard of an American having jumped 
overboard from the steamer “ Queen,” when some miles from the 
Irish coast, and swimming safely to shore. It was Captain 
Boyton, wearing his safety-dress, in which he was immersed 
seven hours in avery rough sea. The dress is said to be the 
invention of Mr. Merriman, of New York; Captain Boyton 
represents the New Jersey Life Saving Service, and has saved 
many lives off the American coast by the buoyant aid of this 
dress. Unlike the Craddock dress, it is in two parts ; the lower 
comprising pantaloons and boots, while the upper comprises 
tunic, sleeves, gloves, and cap. Each garment is provided at 
the waist with a waist-belt of elastic steel and india-rubber, so 
adjusted that the tunic grips the pantaloons firmly, and keeps 
the junction between them water-tight; the two are further 
secured by an outer belt of india-rubber fastened with a buckle. 
The dress is by no means tight-fitting ; there is space for in- 
flation with air. The wearer, when he has donned his costume, 
inflates it by blowing in turn through five tubes, fitted with stop- 
valves ; these communicate with five different parts of the space 
between the garment and the wearer—two in the pantaloons, 
two in the tunic, and one in the cap or elastic helmet. When 
inflated, the edge of the cap clings closely round the face, ex- 
posing only the eyes, nose, and mouth. The suit weighs 15 lb., 
and has when inflated a buoyancy equal to 300 1b.,—amply suffi- 
cient for the wearer and a person supported by him. An india- 
rubber bag, suitable to contain the dress when out of use, has, 
when the dress is in use, compartments ingeniously arranged for 
containing three gallons of water, provisions, signal lights, &c. 
This bag can be kept within easy reach of the floater by a strong 
line or two. The man becomes his own sailing-boat by a clever 
adjustment ; the india-rubber soles of the pantaloon-boots are 
provided with a socket each, in which a staff may be stuck ver- 
tically ; and this staff becomes a mast for a small sail, which can 
be guided by lines wound round or attached to his arms. 

The trials of this ingenious dress in the English Channel have 
been too amply reported in the newspapers to need recapitula- 
tion here. ‘That the dress can be maintained watertight for 
more than twenty-three hours, and the wearer enabled to float 
and to paddle along without touching dry ground during the 
whole of this period, have been amply proved by the courageous 
exhibitor. What we have wished to show is that, in its practical 
details, the Boyton-Merriman dress certainly seems to be superior 
to any that have preceded it. For a man to keep himself afloat 
for a whole day and night, and paddle and sail forty miles or 
more, without any boat, raft, or buoy whatever, except the dress 
which he actually wears, is a notable fact, apart from all sensa- 
tional sight-seeing. How far the invention is available for the 
Royal Navy, the Merchant Service, the National Life-boat 





Institution, the Royal Humane Society, or the Shipwrecked 
Mariners’ Society, is a question to be answered by the authorities 
chiefly concerned. 


Chemistry applied to the Arts, 
Manufactures, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, 
TRANSACTIONS OF SOCIETIES, ETC. 


§ 1. Acids, Alkalies, and Salts. 


OLVENT for Copal.—A correspondent of 
“Ackermann’s Illustrirte Zeitung” states that 
hard copal may be readily dissolved by gently 
heating with a small proportion of oleic acid. It 
is suggested that genuine copal might be dis- 
tinguished from the spurious in this way. Gewer- 
behalle, No. 6, 1875. 


Simultaneous Extraction of Methyl Alcohol, 
Acetic Acid, &c., from Residues.—As a rule, all vege- 
table substances subjected to igneous decomposition yield more 
or less acetic acid and methyl spirit. Hitherto this property has 
been turned to account in the production of the substances 
named, by distilling wood in closed vessels. 

M. BERNARD proposes to apply the same method to the 
residues of various industries. For example, in beet-sugar 
manufacture, after the sugar has been extracted as far as is 
deemed requisite, and before any attempt is made to recover the 
mineral salts in the residue, the residuary liquor is to be con- 
centrated and undergo a process of dry distillation, as in the 
production of wood spirit. The distillates thence arising contain 
acetic acid and methylic alcohol, besides ammonia. The acetic 
acid is liberated with some mineral acid, and the liquors are 
distilled in the ordinary way to extract the methyl spirit and 
various acetates. Afterwards, the residue may be treated for the 
mineral salts remaining, in the usual way. Moniteur Indust. 
Belge, 10th Fune, 1875, from Moniteur des Produits Chimiques. 


Action of Sulphuric and Hydrochloric Acids 
in Alloys of Lead and Antimony.—M. HANs VON DER 
PLANITZ has recently investigated the action of these acids on 
lead hardened by alloys of antimony. The alloys used were 
formed of very soft lead run down with antimony in the propor- 
tion of I per cent., 2 per cent., 5 per cent., Io per cent. and 20 
per cent. of the total weight of the alloy. All the alloys contain- 
ing 5 per cent. or under of antimony took the impression of the 
finger-nail; those containing I per cent. only were undis- 
tinguishable from pure lead except by their altered specific 
gravity. 

The specific gravities of the alloys were as below :— 





Pure lead . ‘ Soy R . sp. gr. = 11°29 
Do. alloyed with o’5 percent.ofantimony , = 11°28 
Do. » 10 ss ~ » =i 
Do. ” 2'0 pak » oo = 133 
Do. ” 50 ” ” » = 10379 
Do. ” 10°0 ” ” » = 9964 
Do. » 20°0 & ~* » = sa. 


With the larger percentages of antimony the alloys assume a 
white appearance and exhibit a crystalline fracture. Alloys con- 
taining less than 5 per cent. of antimony laminate readily ; those 
containing 5 to 10 per cent. less readily ; those containing over 
Io per cent. splinter under the hammer. 

Rectangular plates of the several alloys, each 6 centimetres long 
by 3 centimetres wide and 3 millimetres in thickness, were used. 
In the first series of experiments the plates were wholly im- 
mersed in the acid. In the second, one-half of each plate only 
was immersed, and the other left exposed to the air. The 
plates were weighed before and after. The following were the 
results of the experiments :— 

Sulphuric Acid.—At ordinary temperatures all the plates were 
attacked by chemically pure sulphuric acid of 50° Baumé, except 
those containing 10 per cent. of antimony. On the other hand, 
there was no appreciable loss of weight in them after four weeks’ 
exposure to the action of the acid. It would therefore appear 
that alloys of lead and antimony may be usefully employed, 
at ordinary temperatures, for various industrial purposes—such 
as for the centrifugal pumps used in raising acids in bleaching 
works. 

Alloys containing 10 per cent. of antimony are especially 
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suited for the purpose, as they are very hard without being brit- 
tle, and offer great resistance to the action of the acid. If the 
proportion of antimony is still further increased, the alloy be- 
comes brittle without offering greater resistance to the acid. 

But, if the sulphuric acid is heated, the results are different. 
After a fortnight’s exposure to the action of sulphuric acid of 
300° C. a very considerable loss of weight was observed in the 
plates containing 10 per cent. of antimony, and the loss appeared 
to be proportionately less in those containing a higher percent- 
age. ‘The experimenter was unable to go fully into this part of 
the question, or to make a satisfactory comparison of the experi- 
ments of Calvert and Johnson in 1863 and Hansenclever in 1872, 
according to which antimoniated lead is less affected by heated 
sulphuric acid than pure lead. Presumably, the alloys em- 
ployed by these chemists contained but very small percentages of 
antimony, whilst the pure leads employed by M. Hans von der 
Planitz contained 4 per cent. of antimony. The results of the 
experiments made by the latter, however, went plainly to show 
that pure lead offers most resistance to the action of sulphuric 
acid of 66° Baumé under heat; whilst an alloy of 10 per cent. of 
antimony is most resistent-at ordinary temperatures. 

Hydrochloric Acid—Similar plates were placed in glass 
vessels containing concentrated hydrochloric acid. A disengage- 
ment of antimoniated hydrogen was at once apparent, and 
stronger in proportion as the percentage of antimony was greater. 
The plates richest in antimony after a while had increased in 
thickness and become brittle, owing to the formation in them of 
crystals of chloride of lead. The same thing took place in the 
weaker alloys, but after a longer exposure. Nothing of the kind 
occurred in the pure lead, although the surface became covered 
with chloride of lead. 

It would therefore seem that there is no advantage, but 
rather the reverse, in an alloy of antimony when lead is exposed 
to the action of hydrochloric acid. TZechnologiste, May, 1875, 
Srom Gewerbeblitt. aus Wiirtemberg, 51, 1874. 


Certain Reactions of the Salts of Chrome.— 
Hitherto no reagents have been discovered which enable us to 
affect instantaneously any desired transformation of the salts of 
sesquioxide of chrome. The gveez salts turn violet only after a 
more or less prolonged exposure to the action of nitric acid. 
But various reagents produce the same results instantaneously. 
The green salts change to a violet-carmine when a small 
quantity of nitrite of potash is added cold. The carmine tint 
appears at the instant of mixture of the two solutions, and re- 
sembles that of the amido-chromic compounds; it changes 
gradually to a violet-blue of the alum of chrome type. Sulpho- 
cyanide of potassium gives like results, but more slowly. 
Chrome-green solutions precipitated with potassium give a 
green hydrate insoluble in ammonia, which assumes a violet- 
carmine in strong acetic acid. The latter does not change toa 
violet-blue. The violet salts become a light green, after a few 
minutes’ exposure to the action of arseniates or free arsenic, 
and do not resume their violet tint with nitrites. Nitrate of 
silver does not precipitate the arsenic on these salts. These 
reactions may be displayed very distinctly by filling a test-tube 
three parts full with a dilute solution of chromic chloride, and 
shaking it up with four or five cubic centimetres of nitrite of potas- 
sium. The solution turns carmine. If a little arsenic be intro- 
duced with a pipette in the bottom of the tube, and cautiously 
mixed with the contents, the lower portion of the solution will 
turn a light green. 

Loewel recognises four varieties of chromic hydrate—two 
green, one a violet-carmine, and one a violet-blue. The colours 
of the salts transformed as above confirm this view. The 
violet-carmine salt obtained with nitrite gives with potassium a 
grey precipitate insoluble in ammonia, which distinguishes it 
from other violet-blue salts. The green salt obtained with 
arsenic gives with potassium a precipitate insoluble in acetic 
acid, but forming a violet-blue solution with ammonia, which in 
like manner distinguishes it from other green salts. Comptes 
rendus, lxxx. 20, 24 May, 1875. 


Clarifying Shellac Solutions.—Much trouble is gene-' 
rally experienced in obtaining clear solutions of shellac. Ifa 
mixture of 1 part shellac with 7 parts of spirits of wine of 90° is 
heated to a suitable temperature, it quickly clears, but as quickly 
becomes turbid again on cooling. The only practical method 
of freeing the solution from what some writers call “wax” and 
others “ fatty acid,” which is present in shellac in the proportion 
of 1 to 5 per cent. and is the cause of the turbidity, has hither- 
to been the tedious process of repeated filtration. 

M. PELTZ recommends the following method. Shellac 1 part 
is dissolved in spirits of wine 8 parts, and allowed to stand for 
a few hours. Powdered chalk is then added in quantity equal 
to half the weight of shellac in the solution, and the latter is 





heated to 60° R. The greater portion of the solution clears 
rapidly, and the remainder may be clarified by once filtering. 
Carbonate of magnesia and sulphate of baryta were tried in 
the same way, but were not found equally efficacious. _ 

The fatty acid in the shellac may also be precipitated by 
adding 1 part of petroleum spirit—ordinary benzoline will do—to 
8 parts of the shellac solution. The effect of the petroleum is 
increased by the addition of 3 per cent. of spirits of turpentine.— 
Industrie-Blatt. 20th May, 1875, from Russian Pharm. Zeitung. 


Azotimeter.—Under this title M. Houzeau describes an 
improved instrument for determining the amount of nitrogen in 
manures and other organic compounds. It is adapted to the 
method of Will and Warentrapp as improved by Peligot, which 
is now ordinarily used in laboratories. In place of two test- 
fluids, an acid and an alkali, a single fluid is used, which is pre- 
pared by adding 35 gr. of monohydrated sulphuric acid (SO*,HO) 
to as much water as will makeup 1 litre, at a temperature of 15° 
C. Each {4 cubic centimetre of this acid saturates 0001214 gr. 
of ammonia, corresponding exactly with o’oo! gr. of nitrogen. 
The apparatus, with some bottles of test-fluid, a small spirit- 
lamp, and every other requisite, fits in a box 15 inches long by 

1 inches wide, and 6 inches deep, opening in front as well as 
at the top, so that an analysis may be made without taking out 
the instrument. ‘ 

It is manufactured by Salleron, 24, Rue Pavée aux Marais, 
Paris. 

The accompanying table illustrates the advantages of the 
instrument :— 





Proportion of Nitrogen. — 











* By ordinary (Peligot’s) 
By Azotimeter. . 
Substances Tested. Test-method. 
. Time occu- . Time occu- 
Nitrogen, pied in the ee aes pied in the 
cs Operation. wipites operation. 
Manure free of ammoniacal salts 3°12 25 minutes. 3°19 1§ hours 


Manure mixed with sulphate 
ammonia, containing 2°58 p. c. 
of nitrogen, determined by 














Schlesing’s method. . 2°53 oS w 2's a w 
Ditto (two measurements) . . 2°53 

Farm-yard manure dried at 

OES «= Bote k a ee 1°71 45 ~ 1°70 I 9 
Dried albumen of commerce . 11°28 ae 11°35 I ae 
Peruvian guano a 14°16 20 ae 14°16 I pe 
bee ee 3°12 40 os 3°13 1 ” 
Guano ofcommerce . . . . 4°37 se « 4°37 I mA 
CeO. « « + «6 « 4°37 25 9 4:37 1 ae 
Ditto (two measurements). . 1°84 50 ” 1°84 1 ae 
Custerolleske. . 1 6 se 3°39 oS « 3°37 1 - 





Bulletin de la Soc. Indust. de Rouen, Fan.—March, 1875. 


§ 2. Metallurgy. 


Resistance of Metals.—GrENERAL MORIN has called 
the attention of the Academy of Sciences to an analysis, by 
Captain Jouart, of the French Artillery, of a series of “ Experi- 
ments on the Resisting Powers of Metals used for Ordnance,” 
recently carried on at Turin, under the direction of Colonel 
Rosset, of the Italian Artillery. In his résumé of results, 
Captain Jouart gives the following conclusions, which, it is 
observed, are in accordance with facts previously recorded by 
M. Tresca :— 

1. When a solid has been exposed to the effects of tension and 
flexion, which may appear to have modified its elastic limit, it is 
found, nevertheless, that it exhibits, during ulterior proofs, the 
90 or very nearly the same, elastic powers of resistance as 

efore. 

2. In experiments with loading and firing in succession to 
determine the laws affecting changes of shape in the piece, it 
was found that certain metals, bronze especially, become ener- 
vated, and no longer oppose the same degree of resistance to 
rupture, as when the strain to which they are exposed increases 
constantly up to the maximum limit. This shows how much the 
mode of testing adopted may affect results, and explains certain 
differences in the latter, which have hitherto been regarded by 
artillerists as inexplicable. 

3. Alloys, bronze particularly, are much improved by casting 
in metal moulds in place of earth, The prompt cooling of the 
metal counteracts the effects of liquation, renders the casting 
more homogeneous, and increases the power of resisting rupture 
nearly 50 per cent.—Comptes rendus, lxxx. 20, 24th May, 1875. 

Captain Jouart’s paper will be found in the “ Revue d@’ Artil- 
lerie,” v. and vi. 1874-5. The conclusion is promised in the 
forthcoming number. 
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Nickel-Plated Screws.—These screws will be found an 
improvement on the silver-plated screws hitherto used for various 
purposes. In coachbuilding, upholstery, saddlery, &c., they are 
very useful. Gewerbeblatt. aus Wiirtemberg. 


Inoxydisable Alloy. — LEMARQUAND patents the fol- 
lowing alloy as unoxydisable without plating. Composition of 
1 kilog.:—Pure copper, 750 gr.; pure nickel, 140 gr. ; black 
oxide of cobalt, 20 gr.; tin in rods, 18 gr.; pure zinc, 72 gr. 
Revue Indust., 261h May, 1865. 


Zinc-Plating on Brass.—DrR. KAYSER recommends the 
following method: in 1 litre of soft or distilled water are dis- 
solved 10 grammes of tartar ; the solution is heated to boiling, and 
the article to be plated is placed therein, together with 10 grammes 
of powdered zinc. The zinc becomes very quickly deposited 
on the surface of the object, the immersion of which must be 
regulated according to the thickness of the plating desired. The 
zinc may be granulated by pounding it, after running down, with 
powdered chalk, in a wooden mortar. Jnudustrie-Blatter, 17th 
Fune, 1875, from Mittheil. d. Bayerischen Gewerbe-Museums. 


Nickelisation. — According to HESZ, a very white and 
highly-lustrous deposit of nickel may be thus obtained. A solu- 
tion of 15 grains of pure nickel in aquafortis is concentrated 
to the consistency of syrup and dissolved in 500 grains of liquid 
ammonia ; another solution of nickel in aquafortis, also con- 
centrated, is dissolved in water containing 600 grains of potas- 
sium cyanide ; the two solutions are then mixed to form the 
bath. A stronger dose of potassium makes the nickel whiter ; 
excess of ammonia renders it grey. As it is sometimes difficult 
to employ nickel plates to furnish the metal, pieces of charcoal, 
to which cubes of nickel have been attached with silver or pla- 
tina wires, may be used. TZechuologiste, May, 1875. 


§ 3. Dyeing, Calico Printing, Bleaching, Tanning, and 
Allied Subjects. 


Cheap Chrome Green.—Casa! describes an econo- 
mical method of preparing a very fine chrome green. A 
mixture of potassium dichromate, I part, with burnt gypsum, 
3 parts, is strongly calcined, and the product boiled in dilute 
hydrochloric acid. This green fixes very readily on tissues, and 
is well adapted for many industrial purposes. TZechnologiste, 
May, 1875, from Gazzetta Chimica Italiana. 


Improved Process of Bleaching.—Impressed by the 
disadvantages attending the use of chlorine, M. COoUSIN- 
BORDAT, fabricant de tissus at the Maison de Répression of 
St. Denis, was induced to undertake a lengthened series of 
bleaching experiments with a view to the discovery of a process 
which, unlike the majority of patented inventions of this kind, 
should be at once expeditious in its action, and uninjurious to 
the material treated. The result has been the discovery of a 
composition, a paste, which has the property of dissolving the 
resinous and gummy matters found adhering to vegetable 
fibres of all kinds, and to which the colour of the latter is 
chiefly due. The composition is cheap, and no special plant 
is required for its application—some of the paste, some vats, 
and a few buckets of cold water only are needed. The opera- 
tion is completed in 24 to 60 hours, according to the degree of 
whiteness desired. Phormium, alfa, aloe-fibre, hemp, flax, rags 
of all sorts become perfectly white, without losing their con- 
sistency ; and materials that before the process appeared fit 
only for sacking, came out soft and smooth as fine wool, and 
suited for fabrics as delicate as the finest batistes. So at least re- 
ports M. Emile Girouard, writing to the undermentioned journal. 
The special attention of paper-manufacturers is called to the 
invention. Full particulars may be obtained from the inventor, 
21, Rue dela Boulangerie, St. Denis, Paris, and the process 
may be seen in use at the works at St. Ouen. Les Mondes, 
10th Fune, 1875. 


Methylaniline Violet in Physiological Investi- 
gations.—M. CHEVREUL states that when organic tissues, 
normal or diseased, and particularly those with a tendency to 
amyloid degeneration, are coloured with methylaniline violet, or 
with the Paris violet of M. Lauth, which has a bluer tint, a 
separation of the colour takes place into violet-red and violet- 
blue. Each of these colours fixes with avidity on separate por- 
tions of the tissue, displaying the structure with remarkable 
distinctness and permanency. M. CHEVREUL considers that 
methylaniline should replace iodine in histological preparations. 
Comptes rendus, xxx. 20, 24th May, 1875. 








Aniline Parchment. — Experiments have shown that 
aniline dyes take as readily on parchment as on silk, wool, &c. 
Skins so dyed are very ornamental, and well suited for book- 
binding, fancy case making, and such like purposes. $ahres- 
bericht fiir Phy.-Verein zu Frankfurt, 1874. 


Oxalic Acid in Madder Dyeing.—In a long and in- 
teresting article on madder dyeing, extracted from the “ Tein- 
turier Pratique,” the undermentioned journal recommends the 
use of oxalic acid or some other organic acid which is not likely 
to react on the dye stuff, in place of sulphuric acid, for “ correct- 
ing” the water used. Monzteur Indust. Belge, 10th Fune, 1875. 


Soluble Glass and Silicate Colours.—Dr. FEIcH- 
TINGER writes : Silicate colours were tried for decorative pur- 
poses, at Munich, now a good many years ago, and are found 
to have kept in a state of perfect preservation. The silicate solu- 
tion employed had a specific gravity of 1°12, a milky appearance, 
and when allowed to stand, threw down a precipitate of car- 
bonate of lime. It had the following composition :— 





Silica . ° ° ° . ° - 6614 
Potash . . . . ° . - 25°64 
Soda . ° ee ° . . Sas 

100°00 


It was prepared by melting together 5 parts quartzose sand, 
3 potash, 1 soda. The carbonate of lime in the Munich soluble 
glass appears to have been due tothe materials used—fragments 
of siliceous rock containing infusorial remains, boiled in a 
potash ley containing soda. When mixed with the silicate the 
colours had athick consistency. By adding water, and filtering, 
a separation was effected, and the silicate then showed the 
following composition :— 





Silica . _ ‘ A e ° - 51°79 
Potash . e é ° ° . » 39°05 
Soda . . a he een 

99°99 


The latter may be obtained by fusing 4 parts quartzose sand 
with 4 of potash and 1 of soda. 

Comparing the two, we see that the proportion of silica in the 
second is less than in the first, owing to the precipitation of the 
gelatinous silica by the action of the carbonic acid in the 
atmosphere. If, therefore, colours so prepared are to keep, they 
must be carefully protected against atmospheric action. The 
colours employed at Munich are: white, yellow, red-brown, 
dark-brown, and black. The white was a mixture of oxide of 
zinc and sulphate of baryta, the yellow and the browns were 
calcareous ochres, the black a mixture of — of manga- 
nese and lamp-black. These colours, mixed with soluble glass 
instead of oil or water, were diluted with a sufficient quantity of 
the silicate to admit of their application with an ordinary paint- 
brush. The surfaces to which they were applied were rough- 
cast with common mortar. 

Wall-surfaces to be so coloured should be very carefully 
cleaned, and should be very porous. The union with the under- 
lying material should be as perfect as possible, and the 
walls thoroughly dry. If the plaster is damp, the lime will de- 
compose the silicate too rapidly. Old walls lend themselves to 
the process very readily. A commencement is generally made by 
going over the surface with silicate alone, before the colour is 
put on. The silicate should not contain too much soda, or a 
considerable amount of effervesence will result. The nature of 
the pigments is alsoof some moment. White lead is unsuitable; 
it sets too quickly when mixed with the silicate ; cinnabar is 
equally ineligible ; it darkens, and eventually turns black under 
exposure ; colours of organic origin should be proscribed, as 
sooner or later they invariably fade. 

Silicate colours may be applied, in a single coat, either to the 
outside or inside of a building. Their application is simple and 
easy as that of common whitewash. The cost is often less than 
that of ordinary paint, and never in any case more. In well- 
executed work the silicate adheres much more firmly to the wall 
beneath, and is far more durable, than any other sort of colour- 
ing. It also stands washing well. 

Silicate colours ought not to be laid directly on lime or brick, 
or newly-dug sandstone. Revue Indust., 19th May, 1875, from 
Dinglers Polytechnisches Fournal. 


Poisonous Dyes.—The Lancet of 5th June observes :— 
Another case of inflammation of the feet, caused by the wearing 
of socks with orange-red stripes, is reported. The victim in this 
case is a well-known member of the House of Commons (the 
Conservative Whip). We presume the offending dye is coral- 
line, which gained so much notoriety a year or two ago. It is 
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impossible to avoid asking whether the sale of such dangerous 
articles ought not to be stopped. The colour is attractive, and 
just now, fashionable, so presumably it is useless to caution the 
public against it. 

The /ndustrie-Blatter also quotes from the Deutsche A potheker- 
Zeitung some stringent remarks on the recklessness with which 
poisonous substances are now employed, often in ignorance, 
by dyers. 

A strange case of poisoning is reported from Stettin. A 
gentleman had bought a hat in a shop there, and after having 
worn it for one or two days, was troubled with unbearable head- 
ache; at the same time little ulcers formed upon his forehead, and 
the whole upper part of his head wasmuch swollen. It was evident 
that these symptoms were caused by the hat ; and upon exami- 
nation by a chemist, it was found that the brown leather inside 
the hat was coloured with a poisonous aniline dye. It appears 
that inflammation is unavoidable when the dye comes in con- 
tact with any part of the skin. JVature, 10th Fune, 1875. 


Spotting of Tissues coloured with Ferric Oxide. 
M. WITZz considers that the spontaneous appearance of whitish 
or yellowish spots (caused by cryptogamic vegetation or mould) 
on coloured goods, when exposed to damp and secluded from 
atmospheric contact, receives elucidation from a remark in a 
communication made by M. Miintz to the French Academy of 
Science, on 18th January, 1874, the purport of which was as 
follows :— 

As a rule, all fungi, when not exposed to the action of 
oxygen, convert the sugar at their disposal into alcohol and 
carbonic acid. If the sugar is mannite, hydrogen is liberated 
at the same time. The type of this form of action is seen in 
the yeast of beer, which is a true ferment. It has been also 
observed in various moulds ( fenicillium, mucor, &c.) 

At a previous meeting of the Academy, on 23rd November, 
1874, M. Miintz had stated that his researches into the nature 
of the sugar present in cryptogamic vegetation led him to con- 
clude that :— 

Moulds give very clearly-defined results. Penicillium glau- 
cum growing on solutions of starch, introverted sugar, tartaric 
acid or gelatine, to which the requisite mineral elements have 
been added, always contains a very appreciable quantity of 
mannite in its tissues, which can be extracted by boiling in 
alcohol after preliminary desiccation. 

It must also be remembered that Berthelot found that certain 
albuminoids possess the property of inducing alcoholic fermenta- 
tion, accompanied by an evolution of hydrogen, in mannite, by 
chemical, zo¢ physiological agency, that is to say, wzthout the 
intervention of an organic ferment. 

From recent experiments Schiitzenberger infers that certain 
fluvial aquatic plants as well as marine alge have the property 
of doubling the proportion of hydrogen, carbonic acid, and 
butyric acid in saccharine solutions. Pasteur, however, attri- 
— this fermentative action to vibrions on the surfaces of the 
plants. 

Now, M. Witz believes that the several foregoing observations 
are explanatory of certain peculiarities in the spots produced by 
mould along the folds of dressed goods when exposed to damp. 
Even with the aid of ordinary antiseptics the dressings in 
common use, such as starch, dextrine, gelatine, and the like, 
cannot be wholly defended against such mishaps. 

The spots are sometimes 10 millimétres (nearly half-inch) in 
diameter, are invariably acid, and exhibit a reactionary power, 
which is very considerable, although slow of operation. Their 
acidity destroys the blue in ultramarine, and turns aniline 
blacks green ; but the effects are more particularly noticeable in 
colours with an iron base. Ferric oxide fixed on cotton fibre, in 
quantity sufficient to produce a chamois or rusty tint, is gradu- 
ally dissolved, and brought, in part at least, to the ferrous 
state. And the salts so formed are often very permanent. 

The same remarks apply to colours where ferric oxide has 
been used as a mordant, either alone or mixed with alum, in 
greys, violets, grenats, olives, &c. It has been remarked that all 
astringents are peculiarly favourable to the formation of mould. 

It may be well to recall, too, that glycerine, like mannite, 
ferments with an evolution of hydrogen, as spots of the kind in 
question abound in goods whcre glycerine has been added in 
small quantities to the size. On the other hand, in a concen- 
trated form glycerine arrests fermentative action and organic 
growth. 

M. Witz considers that the disappearance of ferric oxide so 
commonly seen in printed calicoes, when mordanted or glazed 
portions come in contact with decaying wood or get mouldy, 
may be explained in the same way. With putrefaction comes 
a liberation of hydrogen, and a reduction of the oxygenic salts, 
sulphates converted into sulphurets, &c. 

Peroxide of manganese, the dés¢re once much used in calico- 





printing, is very little susceptible to discoloration and the action 
of mould. In looking over old pattern-books it is curious to 
note that numerous as may be the spots on colours containing 
iron, there are never many on those containing manganese. 
The same is observable in oranges obtained with basic chromate 
of lead, although the latter is particularly susceptible to acids 
and chemical reaction generally. Other observers have con- 
firmed this view. 

It has been noticed (Wurtz’ Dict., i. p. 1448, col. i.) that 
manganese peroxide and the chromates arrest fermentation. 

The cause of the difference of action should be clearly under- 
stood, or it will be impossible to guard against contingencies 
arising in certain states of mould, the formation of which cannot 
always be prevented by the antiseptics in common use, as 
arseniate of soda, sulphate of zinc, concentrated copper sulphate, 
and, perhaps, nitrate of silver (?). 

As regards remedies, the spots may be treated with an alkali 
or an excess of lactic or butyric acid, and reoxidized with 
ferrous oxide. On chamois grounds energetic chlorining may 
be used, if the other colours will admit of it. Thealkalinity and 
oxidizing power of calcium hypochlorite will bring back the pri- 
mitive shade of the oxide. The organic growths are destroyed, 
and atmospheric action again promotes oxidation, which before 
it was powerless to do. 

When the colours (alizarine, catechu, astringents, &c.), are 
combined with iron mordants, ammonia vapours may be used, 
or a prolonged immersion in an ordinary lime bath, so as to 
neutralise the acidity gradually. Most of the spots will disappear 
under this treatment, if not too long established, 

To sum up—the conversion of ferric oxide into ferrous salts 
entailing consequences of no small moment to all concerned in 
printed goods, is the result of the chemical action of hydrogen 
liberated during the growth of the cryptogamic vegetation or 
mould, in the presence of certain acids there and then engen- 
dered. Bulletin de la Soc. Indust. de Rouen, Fanuary—March, 
1875. 


§ 4. Food, Water, and Sanitary Matters. 


Action of Chloroform on Ferments.—The difference 
between ferments endowed with life and ferments consisting 
merely of azotized inorganic matter has been recognized for 
some time. The common appellation under which these two 
distinct classes of transmuting agencies are confounded is justi- 
fied only by the similarity of their modes of action on bodies 
suited to feel their influence. M. Miintz finds that the two 
classes of ferments are easily distinguishable with the aid of 
chloroform. Chloroform finally arrests all fermentation of organic 
origin. On the other hand it is absolutely powerless over 
chemical ferments. It is probable that this peculiarity may 
prove of essential service in future physiological investigations. 
Comptes rendus, lxxx. 19, 17th May, 1875. 


Effects of Sewage-grass on Milk.—DR. SMEE,F.R.S., 
states that he has found, by a comparison of the milk from cows 
fed on ordinary meadow-grass and on grass from a sewage-farm, 
that in the latter case the milk went putrid after thirty-six hours, 
and the butter became rancid rapidly compared with that made 
from the milk of cows fed on ordinary meadow-grass. These 
effects were more apparent in spring than in the latter part of 
the summer. On three or four occasions, also, he noticed that 
when the milk of cows fed on sewage-grass was placed on a 
dialyzer, the caseine passed through the membrane, from which 
it would appear that the caseine existed in these milks ina 
modified form. Milk which had been exposed to sewer-gas 
from an untrapped drain, although on analysis it appeared to be 
unaltered in composition, yet when distilled at a low tempera- 
ture (160° Fah.), it yielded a distillate that had a very offensive 
smell. It also caused intense headache, which was followed by 
diarrhoea. The milk of cows suffering from foot-and-mouth 
disease had been examined and found bad. Dr. Smee ex- 
presses his opinion that the methods employed by public analysts 
are not sufficiently delicate to detect the slight physiological 
changes which may take place in a fluid so complex as milk. 
Paper read before the Chemical Society, 20th May, 1875. 


Detection of Fusel Oil in Spirits.—BELELLI re- 
commends the following simple method. He dilutes 5 cubic 
centimetres of the spirit to be tested in six to seven times the 
quantity of water, shaking up therewith 15 to 20 drops of chloro- 
form. When the latter evaporates the fusel remains, and can 
be detected by the smell. The amount can be determined, 
chemically, by etherization, or with the aid of a little sulphuric 
acid and some alkaline acetate. The presence of =~ >5ths of 
fusel can thus be detected. Technologiste, May, 1875, from 
Gazzetta Chimica Italiana. 
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Oil of Thyme as an Antiseptic.—LeEwin, following 
up Professor Ludrich’s experiments, finds that oil of thyme when 
distilled yields a white and intensely aromatic crystallized sub- 
stance, which dissolved in water in the proportion of one cubic 
centimetre of crystal to 1,000 cubic centimetres of hot water, forms 
a solution of considerable antiseptic power. Attempts to concen- 
trate the solution lead to the separation of the oil. Experiments 
with milk, eggs, urine, and other substances have shown the 
antiseptic powers of the solution to be very great and persistent. 
Taking into account the small quantity required, oil of thyme 
will probably prove as cheap as carbolic or salicylic acid, if not 
cheaper. Judustrie-Blatter, 3rd Fune, 1875, from Centralblatt 
Jiir d. med. Wissenschaft, 21, 1875. 


Artificial Mother’s Milk for Infants.—BENNo 
MARTINY recommends yolk of egg in the form of an emulsion, 
as a substitute for the mixture of cows’ milk and lukewarm sugar 
water on which infants reared by hand are usually fed. Experi- 
ments have shown that human milk is distinguished from cow’s 
milk, not alone by its higher percentage of water and sugar, but 
still more so by a predominance of albumen over caseine. Hence 
the idea that an emulsion of egg would prove a more efficacious 
substitute for the breast than the mixtures ordinarily used. 

The yolk of one egg is beaten up in 100 gr. (4 oz.) of warm 
water with 15 gr. (40z.) of milk-sugar, so that 15 gr. (40z.) 
of the mixture will contain 89°3 per cent. of water, 3°7 per 
cent. fatty matter, 2°1 per cent. protein, and 5°0 per cent. 
sugar of milk. M. Martiny’s infant son has been reared on this 
food, and has thriven admirably. The number of eggs re- 
quired daily has varied from two to five. Under four months, a 
single teaspoonful of new cow’s milk was added to each emulsion 
composed of one yolk. Between the ages of four and ten months, 
the proportion of new cow’s milk so added was gradually in- 
creased to one-third and afterwards one-half of the weight of 
the emulsion. After the tenth month the white of each egg was 
beaten up with the yolk. The eggs should be quite fresh, and 
the water raised to a temperature of 100° to 104° Fah.—that 
of milk fresh from the cow—before use. Jndustrie-Blitter, 1oth 
Fune, 1875, from Milch-Zeitung. 


New Method of Making Bread.—We learn from the 
undernamed journal that M. CECIL,a French engineer, has in- 
vented a new method of making bread, which has been approved 
by the Minister of War, and will be adopted in the French 
army. Of the gastronomic and digestive qualities of the bread 
so made we learn nothing. The object is to prevent the loss of 
nutritive matters in the grain occasioned by the ordinary pro- 
cesses of grinding into flour. In Cecil’s process, the grain is 
used unground. It is first steeped in water, and placed in re- 
volving cylinders, by which it is deprived of the coarse outer 
husk, which contains but 4 or 5 per cent. of nutriment. The 
grains are next softened by forming them into a thin spunge, and 
keeping them for the space of six to eight hours at a temperature 
of 25° C.(77° Fahr.). Theyarethen crushed under rollers, made up 
into dough with salt and water, and baked in the ordinary way. 
The loss of nutritive matter in grinding, which is calculated at 
20 per cent., is thus avoided; and grain that would make 
112 lbs. of bread in the ordinary way, by Cecil’s method will 
furnish 140 to 150lbs. Stummer’s Ingenieur, 28th May, 1875. 


Henbane in Coffee-Chicory.—M. CLOUET has com- 
municated to the Industrial Society of Rouen particulars of a 
case of accidental poisoning of four out of a family of five 
persons, in November last, at Conches (Eure), with coffee- 
chicory, containing henbane. The symptoms closely resembled 
those of poisoning with atropine, but having been taken in time 
were unattended by fatal results, 

The chicory had been purchased in Lille, where it was sold, 
separately, in yellow-paper packets. Chemical tests indicated the 
presence in the liquor prepared from it of hyoscyamine, an 
alkaloid found in henbane, the toxical effects of which resemble 
those of atropine (the active principle of belladonna) but are 
more lasting. : 

Subsequent examination under the microscope with a power 
of 250 diameters showed the particles of undoubtedly pure 
chicory to consist of radiated vesse/s and cellules, with a double 
skin enclosing a few rounded granules, whilst in the suspected 
chicory these particles were intermixed with other vessels of 
much smaller size and more regular shape, single ced/ules with 
large cores, and here and there fragments of vegetable tissue, 
containing large rounded ce//ules, exactly resembling those 
of henbane root, when dried and powdered, and viewed 
with a like power. Although henbane and chicory are quite 
dissimilar in appearance and growth, their roots are much 
alike—both are white, and of nearly the same size and shape. 

The incident is cited to show the necessity of keeping such 
plantations perfectly “clean” and free of all extraneous growths. 
Bull, de la Soc. Indust. de Rouen, Fan.—M ay, 1875. 








Pine-sap Syrup.— Professor SAcc, of Neufchatel, writes : 
—“The beneficial effects of resinous vegetation in pulmonary, 
renal, and skin diseases, and particularly in all those cases of 
chronic indisposition comprehended under the name of “con- 
stitutional debility,” have long been known. M. Ed. Pernod, 
of Cannet, one of the most skilful of Swiss /iguoristes, has lately 
conceived the happy idea of preparing the sap of the. pine-tree, 
on a large scale, in the form of a syrup. 

“Tt is bitter, but with an agreeable aromatic after-taste. The 

extract, which can be concentrated to the consistency of treacle, 
has all the fresh odour of the pine-cone. It is too bitter to take 
alone, but may be administered ina draught, or in lemonade and 
the like. The syrup is taken, fasting, in doses of one teaspoonful. 
It needs no change of diet. Analysis has shown it to contain 
nothing but sugar, water, and a bitter principle found in pine- 
sap. . 
“Tt is much to be wished that this wholesome bitter, of un- 
varying strength and quality, and free from all sophistication, 
might take the place of the bitters in ordinary use. It can be 
relied upon as a safe and agreeable medicament.” Les Mondes, 
27th May, 1875. 


Sea-Water for Internal Use.—M. LIsLe, whose sea- 
water bread for invalids was noticed in the “ Practical Magazine” 
for May, 1875, recommends the following ¢ha/assic preparations 
for use in cases of poverty of blood :— 

Sea-water Syrup.—250 grammes of sea-water, mixed with as 
much sugar as will make 500 grammes of syrup. 

Dose: two teaspoonfuls ; which may be gradually increased 
to 8 tablespoonfuls daily. 

Sea-water Cordial.—Sea-water, 200 grammes ; rum, 25 centi- 
litres ; sugar, sufficient to make up 500 grammes of cordial, 

Dose: to begin with 3 tablespoonfuls daily. 

The syrup and the cordial may be taken, pure or mixed with 
two or three times their volume of water, either before or within 
a quarter of an hour aftera meal. Les Mondes, 3rd Fune, 1875, 
Srom Bulletin de la Thérapeutique. 


Suet-Butter.—In spite of the prejudice that exists against 
suet-butter, it is a fact that the manufacture has of late made 
great progress ; and the quantity of the material now consumed 
is certainly larger than ever before. There is a large factory at 
Hamilton, Canada, from which 2,000 lbs. of imitation butter are 
shipped off every week to all parts of the world. Another and 
still larger manufactory in Boston, Massachusetts, turns out a 
very great product. In many cases, it is said, this butter finds 
its way directly to the butter-producing districts of New York 
and New Jersey, and then is sent to market as genuine spring 
butter. It is certain that immense quantities of oleomargarine 
are sold by dealers as pure butter, and that the profits of the 
trade are very large. We see it noted in a daily contemporary 
that the suet compound is in use in some of the principal hotels 
and restaurants in New York, and that the frequenters of these 
places have not yet discovered the fact. We do not pretend to 
the skill of the professional butter-taster ; but we have no diffi- 
culty in instantly recognizing the artificial compound. We may 
add, that not long ago we discovered it on the table of one of 
our New York hotels; and after satisfying ourselves as to its 
identity, we taxed the proprietor with its use. He strenuously 
denied the charge; but, at a subsequent meal, we found the 
“ ox-butter” (as the Harvard students have named it) replaced 
by “ cow-butter.” 

We do not mean to say that oleomargarine is unsavoury or 
unwholesome. On the contrary, it is made with the greatest 
nicety from the cleanest of materials. Neither is it unpleasant, 
in any marked degree, to the palate or to the stomach. It 
certainly is infinitely better than the abomination sold by grocers 
under the name of “cooking-butter.” Still, most persons have a 
prejudice against suet-butter, and that feeling so far from being 
weakened has been strengthened by the knowledge that the 
reprehensible practice of selling the imitation as the genuine 
article is widely practised. If the material were advertised and 
sold uniformly for what it is and on its own merits, we have no 
doubt that the prejudice against it would in a great measure 
subside, For shipping to hot climates, it is no doubt far better 
than the butter usually sent to southern parts. Scientific Ame- 
rican, 29th May, 1875. 


§ 5. Fuel, Heating, Illumination, &c. 


Compressed Lignite.—In the neighbourhood of Halle 
lignite dust is pressed into blocks for fuel. These blocks are 
made either wet or dry. The wet contain 50 to 60 per cent. 
of water, which becomes reduced to 30 per cent. after ex- 
posure to the air. The manufacture is very simple; the waste 
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is pounded, mixed with water, shaped into bricks in hand- 
moulds, and dried in the open air. The dry blocks, which con- 
tain 10 to15 per cent. of chemically-combined water, require 
much more careful preparation. The lignite undergoes a pre- 
liminary drying with the air of hot-air or steam-pipes, or in 
ovens, or with the waste heat of a steam-boiler, and is afterwards 
compressed in moulds by machinery. The dry blocks are 
smaller than the wet ; about four tons of peat are required to 


_ make 1ooo blocks of the first, and ten to twelve tons to make 


an equal number ‘of the second. The dry blocks are a good 
deal employed in Germany for puddling-furnaces. Stummer’s 
Ingenieur, 7th May, 1875. 


The Electric Light for Railway Trains and 
Ships.—Referring to the experiment with the electric light on 
the Moscow-Kursk line, described in the “ Practical Magazine” 
for May, 1875, M. EMILE GIROUARD suggests that as electric 
piles are always troublesome to manage, a small magnetic or 
electro-dynamic machine should be mounted on one of the axles 
of the locomotive, so as to be worked by the movement of the 
wheels. The current could be led to a regulator placed in front 
between the two red lamps. In this way the intensity of the 
signal light would be increased in the same proportion as the 
speed—the higher the speed the further ahead of the train would 
the line be illumined. 

M. Girouard also comments on the supineness of shipowners 
and commanders in availing themselves of the improved signals 
now at their disposal. Admitting the force of the objections 
usually pe wll 9 that apparatus that works well enough on 
shore cannot be depended upon in a seaway, and also that the 
old-fashioned electro-magnetic machines, of the “ Alliance” 
type, are heavy to work and occupy much room, he urges that 
later inventions are not open to the same criticism, There is 
a gramme machine, which requires 1 horse-power to work it, 
instead of 3 or 4 horse-power, like the “ Alliance,” and gives a 
steady, intense light. Better still is the new Loutin’s machine, 
giving a still more intense light, at very small cost. Ducretet 
and Co., No. 13, Rue des Ursulines, Paris, are now manufac- 
turing the latter, as well as a new form of regulator, which gives 
multiple effects in any desired part of the ship without altering 
the position of the light. With its aid a ship-captain can 
exhibit, instantaneously and without the necessity of quitting 
his cabin table, any pre-arranged signals, red, white, or green, 
and intermittent or otherwise, of a very intense luminous power, 
and in any desired position. Les Mondes, 10th Fune, 1875. 


Illuminating Gas from Human Excreta.—In a 
communication lately made to the Breslauer Ingenieur-Verein, 
Professor MENDE stated that, owing to the reported experiments 
of M. Sandemann, very sanguine hopes were entertained by the 
municipal authorities of Breslau that illuminating gas could be 
cheaply manufactured from excrementary matter. At the desire 
of the municipality the experiment was tried on a sufficiently 
large scale in the town gas-works, and proved a failure. The 
gas was inferior in quality to ordinary coal gas, and much dearer. 
Owing to the large quantity of steam required in the manufac- 
ture, twice as much space is needed as would be necessary for 
the distillation of an equal volume of coal gas ; the consumption 
of fuel is doubled, and the gas containing a much larger propor- 
tion of impurities than average coal gas requires a long and 
costly process of purification to be fit foruse. Jnudustrie-Blitter, 
10th Fune, 1875, from D, Bau-Zeitung. 


A Simple Safety-Lamp.— In Paris, in magazines where 
inflammable or explosive materials are stored, the watchmen are 
provided with a very simple safety-light, of the following con- 
struction. Inan oblong flask of clear glass is placed a lump of 
phosphorus the size of a pea, upon which is poured some boiling 
olive-oil, until the flask is about one-third full. The phial is then 
tightly corked, and is ready for use. When a light is required, 
the cork is removed to admit the air, and the whole empty space 
within the phial becomes luminous, emitting a light equal in 
intensity to an ordinary hand-lamp. When the light grows weak, 
its power may be revived by again removing the cork. In 
winter-time it is sometimes necessary to warm the phial in the 
hands to liquefy the oil. Prepared as above, a phial may be used 
for six months at a time. 


Determination of Sulphur in Coal, Coke, Pyrites, 
&c.—Not long since, Mr. STocK, F.C.S., described in the 
“Chemical Journal” a simple method of determining the 
amount of sulphur present in coal, coke, and other like substances. 
One gramme of the coal, or other substance, and one gramme of 
pure lime, are mixed in a platina capsule, 9 centimetres in 
diameter, having perpendicular sides 1°3 centimetres in depth, 
and holding about 30 grammes. Distilled water is then added 


in sufficient quantity to form a thin paste of the consistency of 








cream, and the whole stirred with a short glass rod until it is 
sure that every particle of the coal or other material is in perfect 
contact with the colourless hydrate. The capsule is now heated 
on a thick cast-iron plate by means of a Bunsen burner ; and as 
soon as the mass is perfectly dried, which is soon accomplished, 
it is stirred to a coarse powder, and heated to a bright redness,’ 
in a muffle, for about twenty minutes, at the end of which time 
the whole of the carbon will have undergone combustion. The 
capsule is allowed to cool, and 30 cubic centimetres of a concen- 
trated solution of ammonium nitrate added to contents. The 
mass is again brought to dryness, heated to redness for five 
minutes, then cooled, dissolved in dilute HCl, and the sulphur 
determined as Ba SO; in the usual manner. 
Referring to the above, Mr. S. Dana Hayes, State Analyst, 
Massachusetts, U.S., writes :— 
A simple modification of this method has been in use here for 
a long time, for determining with accuracy the sulphur present 
in coal, coke, pyrites, gunpowder, and other substances. About 
I gramme of the substance to be analysed, in a fine powder, is 
soaked in four or five times its measure of a strong solution of 
pure sodium hydrate in alcohol, in a platina capsule, for a few 
minutes, Then 4 or 5 grammes of pure hydrated lime are added 
gradually, and the whole mass, which ought to be about the 
consistency of thick cream, is again thoroughly stirred with a 
strong platina wire without the addition of water. The other 
parts of the process are like those described by Mr. Stock, 
although, in many cases, sodium nitrate in a fine powder may 
be stirred in directly, and in place of one-third or one-half of the 
lime, and the necessity for subsequent ignition with ammonium 
nitrate avoided. American Gas-Light Fournal, May, 1875, 
Srom American Chemist. 


§ 6. Miscellaneous. 


Uninflammable Fabrics.—To render ladies’ clothing 
uninflammable, it has been proposed that the materials should 
be sized with starch containing ammonia sulphate, a mixture of 
phosphoric and boracic acid, or in some cases tungstate of soda. 
Professor GINTL, in a recent report on the “ dressings” for textile 
fabrics sent to the late Vienna Exhibition, observes that a 
considerable amount of ignorance appears to prevail amongst 
manufacturers in the choice of the substances employed. In 
very many instances the dressing is not as harmless to the 
colours of the material as it professes to be, neither does the 
latter gain the requisite degree of uninflammability. His ex- 
periments have led him to recommend ammonia alum and hypo- 
sulphite of soda, both of them very cheap, as suitable substances 
for the purpose. MNeue Gewerbe-Zeitung, No. 11, 1875, from 
D. Indust.-Zeitung. 


Hermetically-sealed Bottles for Volatile Fluids. 
—Staff-Surgeon JAMES LILBURN, M.D., Royal Navy, has in- 
vented a useful method of closing bottles containing ether, 
chloroform, and other volatile fluids. Each bottle is made with 
a long narrow neck, which is tightly corked, and the glass of the 
neck drawn over the cork and sealed with the blowpipe. Evapora- 
tion is impossible. The invention is a very simple and practical 
one, and has been found to answer perfectly. Jedico-Pharma- 
ceutical Abstract, st Fune, 1875. 


New Cramp for Slates.—FRAPPIER patents (France) 
a new pattern cramp for slates. Inthe ordinary way slates are 
held by the top or middle, the lower edges are left free. The 
wind, working under the latter, often loosens the slates. The 
new cramp is placed in the middle of the lower edge of each 
slate, which is thus firmly secured to those it overlaps. The 
arrangement is simple and ingenious, and is likely to prove very 
serviceable. Revue Indust. 9th Fune, 1875. 


Improved Keyless Watches.—M. EMILE GIROUARD 
directs attention to an improved keyless watch with lever escape- 
ment manufactured by MM. Theurer, a well-known firm of 
watchmakers at Chaux de Fonds, Switzerland. The specialty 
of these watches appears to be that, unlike many other keyless 
watches, damage by overwinding is an impossibility. They 
show the day date on one face, and the hour, minute, and 
second on the other. The price is 75 to 91 francs (£3 to £4) in 
silver, and 200 to 210 francs (£8 to £10) in gold. Les Mondes, 
10th Fune, 1875. 


Shell-Jewellery.—Australian papers state that a great 
demand now exists at Sydney for a small bivalve shell, a 
trigonia, which abounds in that harbour. The shells are 
mounted as brooches, earrings, and other articles of jewellery. 
The halves are hinged on gold bodies to represent butterflies, 
beetles, and the like. The shells have a deep violet, nacreous 
tint, and the effect produced is said to be extremely beautiful. 
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Spanish Exports, 1873-74.—We are indebted to “El 
Porvenir de la Industria” (8 April, 1875), a weekly journal of 
science, industry, agriculture, and commerce, of excellent pro- 
mise, recently started at Barcelona, for the subjoined abstract of 
the chief exports from Spain and the Balearic Isles during the 
two years last past :— 


1873. ‘ 1874. y 
Iron . 838,273°152 kilogs. 699,050°802 kilogs. 


Minerals ) Copper - 256,959'788 _,, 293,948'503 yy 
Common salt . - 214,902°647_ ,, 247,730°176 
Wheat . ‘ - 197,629°888 __,, 58,821°928 __,, 
Common wine 181,464'488 litres. 116,600°508 litres. 
Wheat flour . -  93,876°564 kilogs. 48,105'885 kilogs. 
Lead in bars, sheets, 

on « ‘ - goOs6or7s « 86,802'271 
Common oil . . 52,128°698 26,844'409 ,, 


Wines—sherriesand 
Spanish ports 
Esparto grass. 


50,017°580 litres. 2,966'270 litres. 
46,773°418 kilogs. 46,340°989 kilogs. 


Calamine ‘ - 46,181'050_ ,, 44,599'180__,, 
Other minerals « 34500'285 ,, 52,960°188 __,, 
Raisins . ‘ . 3ap5e5oe 38,507°655 
Spirits . . - 12,735°463 litres. 1,993°919 litres. 
Common wine— 

Catalonian . - . S2j24s05s 5: 50,413°'244 ,, 
White wines . , 6700177.» 8,246°272 yy 
Carob beans . ‘ 3,927'492 kilogs. 7,354'589 kilogs. 


Ferro-Prussiate Paper for Copying Designs.— 
Under this name a paper is now sold for copying designs, where 
exactitude and rapidity are requisite without the minuteness of 
photographic detail. It is in sheets 65 centimetres long by 
50 centimetres wide, or in rolls of 10 metres long and 65 centi- 
metres wide, and is faced with a greenish-grey preparation of 
ferro-prussiate of potash (potassium ferro-cyanide). It lasts a 
long time if care be taken to keep it dry and unexposed to the 
light. It is employed in three ways: 1. To give a white outline 
on a blue ground. 2. A blue outline on a white ground. 3. A 
black outline on a white ground. 

1. In the first method, which is most often used, the drawing 
to be copied, and a sheet of ferro-prussiate paper are placed 
together in a glass hand-press, such as is used for photographic 
purposes, the ferro-prussiate paper being undermost. Solar 
light is necessary unless the design is on transparent paper. 
The time of exposure varies from half an hour in broad summer 
sunlight to three hours ina diffused light. The proof comes out 
a greyish olive, with coppery reflections. It should be removed 
toa dark place, washed repeatedly by dipping in a basin of water, 
and set to dry. A thick sheet of glass may be laid over the 
paper as a substitute for the press. 

2. Aninverse arrangement of colours, that is to say, a blue 
outline on a white ground, is obtained by employing a photo- 
graphic negative of the design, giving a transparent outline on 
an opaque ground, in place of the design itself. The exposure 
will be shorter, varying from 5 to 45 minutes. As the figure 
in the impression so produced will be inverted, it is necessary to 
use an inverted photograph, or to apply its reverse side to the 
paper, unless, indeed, the latter be sufficiently translucent to lay 
over the negative. In place of a photographic negative, an 
artificial one may be prepared in the following way : A sheet of 
glass of suitable size is rubbed over with a mixture of zinc white, 
gum, gelatine, and water; over this is laid a sheet of paper 
coated with red lead, and over all a tracing of the design on 
transparent paper. By going over the outline of the latter with 
a sharp-pointed instrument, a similar figure is traced in trans- 


- parent lines on the whitened glass, the red lead taking up the 


whitening under the pressure of the graver. 

3. Blue figures on a white ground are changed into black 
by dipping the proof in a solution of 4 grammes of common pot- 
ash in 100 grammes of water, when the blue colour gives place 
to a sort of rusty colour, produced by oxide of iron. The proof 
is then dipped in a solution of 5 grammes of tannin in 100 grammes 
of water. The iron oxide takes up the tannin, changing toa 
deep black colour; this is fixed by washing in pure water. 
Moniteur Indust. Belge, 10th Fune, 1875, from Bulletin des 
Arts et Métiers. 


Optical Properties of Toughened Glass.— Mr. 
POCKLINGTON writes to “Nature” (17th June, 1875), that 
immediately after the publication of M. de la Bastie’s speci- 
fication, he prepared specimens of the “toughened” or 
“hardened” glass, as he thinks it ought rather to be called, and 
submitted this to careful optical experiments by polarized 
light. Perhaps the best experiments were those made with 
short cylinders and small cubes and parallelepipedons care- 
fully “hardened.” A small cube with half-inch sides has its 





sides ground and polished. The operation of polishing may be 
dispensed with if a thin scale of glass be cemented over 
the surface with Canada balsam. The cube is then mounted 
between blocks of blackened cork, and examined in the usual 
way by one of Nicol’s prisms, glass-plates, or other suitable 
polariscope. The beautiful chromatic phenomena thus brought 
out at once indicate that amongst the causes which operate to 
produce hardness in the glass, powerful compression of the in- 
terior by the contracting exterior must be one. The pheno- 
mena are, in fact, essentially those of compressed glass, and the 
curves of colour, or black and yellow, when the glass is examined 
by white or monochromatic light, indicate successive curves of 
tension and balanced or no-tension. In a carefully prepared 
glass rod of 4-inch length, these curves are rings traversed by 
a well-defined black cross. In an oval the rings assume the 
character seen in bi-axial crystals. When plates are examined, 
the light being transmitted from back to front, they appear to 
act exactly as bi-refracting plates, but with crosses and bands 
somewhat irregularly distributed, and capable of being referred 
to the angles of the plates or to unequal heating. One piece of 
the glass, which manifested, when under the polariscope, evi- 
dences of ill-balanced tension, the neutral line lying near one 
surface, submitted to transverse grooving (with a file), but dis- 
integrated upon being ground on one surface, as soon as the other 
surface had been ground away to near the neutral line. Mr. Pock- 
lington adds, that there appears to be an easily-reached limit 
beyond which the glass must not be uws#egually removed, but as 
Mr. Thomas Fairley has demonstrated, there is practically ”o 
limit beyond which both surfaces may not be szmultaneously 
removed. This result, foreteld by polariscopic analysis, was 
shown by Mr. Fairley, by dissolving away the opposing surfaces 
with hydrofluoric acid. 

The least hard portions dissolved much more readily than 
the thoroughly hardened, and the etched surfaces showed wavy 
lines closely following the tension lines shown by the polariscope. 
The inner portion of the glass proves to be essentially common 
glass, breaking in the ordinary way. 


An Improved Heliograph.—In a lecture delivered 
at the Royal United Service Institution on the 14th ult, MR. 
GOODE described the advantages offered by Mance’s improved 
heliograph, to which a telegraph-key, on the Morse system, has 
now been fitted. In tropical climates more especially, where 
the laying or preservation of electric wires offers difficulties, the 
new heliograph is calculated to secure most of the advantages of 
the electric telegraph without its drawbacks. It can be used 
with sun or moonlight, or with an artificial light. A complete 
apparatus for the use of travellers, which will communicate up 
to a distance of 20 miles, packs in a compass-box 4 inches in 
diameter and 14 inches deep, weighing altogether about 2 lbs. 


Silvering and Half-Silvering of Glass for Optical 
purposes with Introverted Sugar.—‘Si/vering. M. 
ADOLPHE MARTIN reports the following improvements in a 
method of silvering glass originally described by him in “ Les 
Mondes” for 1oth December, 1868. He prepares four solutions, 
each of which will keep by itself perfectly. 

1. A solution of 40 grammes crystallized nitrate of silver in 1 
litre of distilled water. 

2. A solution of 6 grammes of nitrate of ammonia pure in 100 
grammes of water. 

3. Asolution of 10 grammes of caustic potash (free from carbo- 
nate and chloride) in 100 grammes of water. 

4. A solution of 25 grammes of sugar in 250grammes of water 
towhich is added 3 grammes of tartaric acid; the solution is boiled 
and kept at boiling point for about ten minutes to introvert the 
sugar, and then cooled. To prevent fermentation, which would 
presently ensue, 50 cubic centimetres of alcohol are added to 
the solution, and the whole is diluted with water sufficient to 
make up a half-litre of solution if the silvering is to be done in 
winter, or more if in summer. 

The process of silvering is thus effected. We will take the 
case of a looking-glass 10 centimetres (4 inches) across. The 
surface of the glass is well dusted with a badger’s-hair brush 
and rubbed with a few drops of concentrated nitric acid by 
means of a wad of fine cotton ; it is then washed carefully and 
dried with a clean soft cloth. About equal quantities of solu- 
tion No. 3 and of proof spirit are mixed on the glass, which is 
washed therewith with the aid of a cotton plug. This liquid has 
the property of wetting the whole surface without running over 
the edges, like others. The glass, with its face so covered, is 
plunged in a vessel of clean water, and well rubbed with a soft 
brush to dissolve the alkaline coat thereon ; it is then laid face 
downwards on pieces of wood in a plate of clean water, so that 
there may be an eighth of an inch of water between the face of 
the glass and the bottom of the plate. 
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In a glass vessel No. 1, we mix 15 cubic centimetres of solu- 
tion No. 1 with 15 cubic centimetres of solution No. 2. 

In a glass vessel No. 2, we mix 15 cubic centimetres, No. 3, 
with 15 cubic centimetres, No. 4. 

The contents of glasses Nos. 1 and 2 are then mixed together. 
The mixture is placed in a plate, and the glass removed from 
the water and placed therein, resting as before face down- 
wards about an eighth of an inch from the bottom of the plate, 
the contents of the plate being gently but continually agitated. 

If the solutions have been properly made the transparency is 
not affected ; and after the space of half a minute or so, the final 
mixiure should change to a rosy pink, then a brownish-yellow, and 
eventually anink black. The deposition of the silver now begins 
around the edges of the plate, as a very even coating, without con- 
spicuous striz ; the agitation is continued, and when the surface 
of the liquor, which becomes grey and turbid, is covered with 
bright silvery films, the operation is complete. The glass is 
then taken out, the face passed through distilled water, and the 
whole well washed in running water, and laid to dry on sheets 
of blotting-paper. The silvered surface will be bright, or covered 
with a very slight film, which can readily be removed by rubbing 
with chamois leather and a little Tripoli-powder. 

If the potash has been thoroughly decarbonized and the sur- 
face properly cleaned, the silvering beneath should be perfectly 
pure and bright without the need of polishing. 

The most usual accidents in the process are these :—If in the 
mixture of the solutions of nitrate of silver and nitrate of ammo- 
nia, the latter is insufficient in quantity, a brown precipitate will 
form with the addition of the potash and sugar. If, on the other 
hand, the ammonia is in excess, the liquor will remain limpid, 
but it will assume a violet tint, and the silvering will be thin, 
tardy in its appearance, and dull, with a yellow transparency. 
If the proportion of ammonia is right, the reflected image has 
brownish tints. If the silvering is produced in the course of 
four minutes, with a blueish transparency and green reflected 
tints with permanent striz, the glass has been imperfectly 
cleaned. The presence of any quantity of carbonate in the 
potash gives a white precipitate that colours very readily when 
the sugar is added; the reduction then takes place in the liquor 
rather than at the surface of the glass; the presence of evena 
small quantity of carbonate will interfere with the polish. The 
degree of concentration of the sugar is also a point of import- 
ance. If it is too weak, the process is slow and incomplete ; if 
too strong, the silvering takes place too rapidly and cannot be 
controlled. A preliminary trial should always be made, In 
transferring the glass from the water to the silvering fluid care 
must be taken that the water does not run off the edges, 
which would produce dullness and non-adherent patches on th_ 
silver. 

Half-Silvering —M. LEON FOUCAULT has devised a method 
to which the name is given, which has been applied to glasses 
for solar observation. The exterior face of a glass thus pre- 
pared reflects the greater portion of the calorific rays without 
impeding the passage of the luminous rays ; thus rendering the 
intervention of coloured glasses unnecessary. ‘The process con- 
sists in stopping the operation as soon as the silver begins to 
show upon the glass. The latter is removed, washed in dis- 
tilled water, and dried. It must not be rubbed afterwards. 
Experience will show the right moment to remove the glass so as 
to obtain the amount of silvering requisite for the exclusion of 
a definite amount of light. Les Mondes, 17th Fune, 1875. 


Magnetization of Rails.—M. HERzOoG, engineer-in-chief 
of Hungarian railways, has formulated the subjoined conclusions 
as the results of frequently repeated experiments :— 

1. Rails taken up after many years’ service are of correctly 
described as “ powerful magnets,” seeing that a steel rail with a 
cross section of 40 square centimetres, when fresh taken up, ex- 
hibits scarcely as much magnetic power as a magnetized plate 
with half a square centimetre of section. It should be observed 
that the magnetic power of steel rails is much greater than that 
of common iron rails. 

2. Rails when laid constitute magnets, whether the chairs are 
in their places or not, so long as there is—as there always should 
be in well-managed lines—a slight space between the ends of the 
rails, to allow of dilatation. 

3. Rails taken up and stacked show signs of magnetization 
even after the lapse of several months. This persistency is 
much more noticeable in Bessemer rails than in common iron 
rails, 

4. A broken rail exhibits opposite magnetic currents at the 
broken surfaces, showing that its condition is analogous to that 
of a magnetized bar of iron similarly treated, which forms as 
many magnets as it forms pieces. 

5. New rails, never yet laid, acquire feeble magnetic properties 
when stacked in the line of the magnetic meridian. This applies 








more especially to steel rails, which a few taps of the hammer 
convert into permanent magnets. 

The last observation leads M. Herzog to believe that the phe- 
nomena in question are caused by terrestrial magnetism, and 
afford confirmation of the following theoretical principles :— __ 

a. A bar of iron suspended as a dip-needle becomes a power- 
ful magnet under the influence of terrestrial magnetism. This 
occurs with every iron bar placed in the line of the magnetic 
meridian. The magnetic intensity decreases proportionately as 
the bar deviates from the line of the meridian. This is very 
noticeable on curves—the more the rails diverge from a north 
and south line, the less intense is the magnetization of their 
ends. 

6, A bar of iron exposed to the influence of terrestrial magnet- 
ism, becomes a permanent magnet. 

c. On steel rails the above effects are more quickly developed 
and more intense. Under the hammer these become permanent 
magnets. 

The last-noted phenomenon may be seen daily in rails in use 
which are subject to the influence of terrestrial magnetism and 
to the repeated concussion of passing trains. Revue Indust. 
16th Fune, 1875. 


A New System of Telemetry.—A new and rapid 
method of determining distances, and a new optical arrange- 
ment for that purpose, are described by M. GIRARD-TEULON in 
a recent communication to the French Academy of Sciences. 

The method is based on two distinct principles. The first is 
that of Richon’s double-image micrometer and of the heliograph, 
only instead of the duplication of the image being produced, as 
in the heliograph, by dividing the eye-piece, it is effected by 
forming the eye-piece in two pieces, one fixed and the other 
sliding at will along the common diameter by means of a micro- 
meter screw. The inventor shows, by a very simple calculation, 
that when the two images actually seen by the observer coincide 
—and assuming also that the rays of light are parallel on enter- 
ing and emerging from the instrument—the displacement of the 
moveable half of the eye-piece exactly corresponds with the size 
of the real image formed by the object-glass. In every other 
case the distance travelled by the eye-piece is proportionate to 
the size of the image. 

The second principle depends upon the apparent size of a 
given object seen at two different stations aligned therewith. If 
we denote the sizes of the two images at the stations A and B 
by a2 and @, the uiistance A between the stations having been 
measured, the distance D or x from A, the farthest station to 
the object, will be given by the equation— 


Des= ree 3 . 


B—a 

8 being the largest image, or that at the station nearest to the 
object. It will be seen that in this equation the unknown dis- 
tance, D or x, is obtained by comparison of the apparent sizes of 
the two images of the object without reference to the real dimen- 
sions of the object itself. In fact, the method resolves itself into 
a comparison of the parallaxes of a given object at two sta- 
tions whose distance apart is known. Inversely, the distance of 
the object and the focal length of the glass being known, the 
size of the former may be ascertained by a simple proportion. 
This method of forming the eye-glass in halves is applicable to 
every sort of telescope; its application is limited only by the 
multiplying power of the instrument. 

Two instances are given of the practical working of the 
method. The inventor in this Way determined the distance of 
Mont Valérien from the terrace of St. Germain to be 8,897 
metres, using a Galilean telescope with a magnifying power of 
11 diameters, and also the distance from Mont Valérien to 
the Chateau of Hennemont, on the other side of St. Germain, 
to be 11'017 kilometres, using a regulation military staff telescope 
with a magnifying power of 26 diameters. The same distances 
measured on the staff map of the district were 8°8 and 11°48 
kilometres respectively. 

The error in the first measurement was therefore 1 per cent. 
and that in the second 4 per cent. of the distance. 

The distances of five different points, varying from 2,000 to 
4,000 metres, were determined in like manner from a base line 
formed by the summits of the clock towers of St. Germain and 
Marly. Comparison with the same distances on the staff map 
showed the errors to be under 5 per cent. of the distance in each 
case. 

It is suggested that the principle would prove equally useful 
in micrography. Compies rendus, lxxx. 22, 7th Fune, 1875. 


Paper Barrels and Boxes.—The manufacture of paper 
barrels, boxes, and similar vessels in place of those generally 
made of wood, is rapidly increasing; seven patents and an 
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equal number of factories for producing the articles being now 
in operation, all in the Western States (U.S.) 

In the first of these patents, the paper used in the fabrication 
is prepared principally from straw, andis pressed several sheets 
at a time into a firm, compact sheet, which, when dry, becomes 
tougher than wood. The sheet is then bent into cylindrical 
form, and its opposing edges, previously dovetailed, are fitted 
together. Double-pointed nails are drawn through the dove- 
tailed ends from the outside of the barrels, and are clenched 
upon the inner surface of a piece of wood placed vertically 
along the inside of the joint. The heads are of wood fitted 
into the ends with a flange resting against the edge, and are 
secured by nails driven through the sides of the barrel. Hoops 
of wood or iron are added to protect the latter from abrasion or 
wear, and the paper is thoroughly waterproofed. 

Another mode of making the barrels is to form them directly 
from the paper pulp, the latter being taken from the cylinder of 
the wet-paper machine, and carried round an expanded cylinder 
until it becomes of the required thickness. The cylinder is 
then contracted and removed, leaving the barrel all formed, 
and ready for passage between two rollers. These are so ar- 
ranged that one presses on the inside and the other on the out- 
side of the barrel, moving the latter between them, and at the 
same time compressing and hardening the paper. The vessel 
is then a jointless cylinder, and nothing remains but to insert 
the heads and secure the hoops in their places. 

Securing the heads in paper barrels appears to be a difficult 
portion of the manufacture, and there are two patents on this 
especial point. In one the invention consists in fastening 
manilla or other strong paper around the head, so as to form a 





flexible edge. This, after the head is inserted, is crimped, so as 


to line the rim of the barrel, over which it is bent and secured 
by hoops. 

The second invention proposes either to press one head into 
shape from paper-pulp, at the time when the barrel is formed 
about the cylinder, or else, to make the heads separate, and to 
turn up their edges round the peripheries. This turned up por- 
tion serves the same purpose as the flexible paper in the case 
just described, but differs in construction, being riveted to the 
cask through iron hoops. 

Another plan for making barrels differs essentially from those 
already described, in that each barrel is formed of two cylinders 
instead of one. One is placed inside the other, so as to serveas 
a lining, and being shorter, to form shoulders on which the 
heads are rested. Thick paper is interposed between the 
cylinders, and all are pasted firmly together. The interposing 
paper is carried up above the rim and folded over the edges. 
Paper packages for curd, butter, and similar materials are com- 
posed of sheets glued together, and pressed into shape in dies. 
This is done while the paper and glue are still moist, and a sheet 
of muslin placed under the substance in the concave die prevents 
cracking or tearing ofthe joints. Scéentific American, 29th May, 
1875. 

[Might not some one of these methods find useful application 
in certain of our colonies, as, for instance, in Natal, where there 
is abundance of water-power? Both in South Africa and in New 
Zealand thousands of tons of paper-making material are annually 
burned off the ground. In many instances paper utensils would 
be far preferable to the very inferior descriptions of zinc and 
tinplated goods often imported, which are speedily reduced by 
Mey a state unfitted for dairy and domestic purposes.— 
a, Bey Ga 





IMPROVED ADJUSTABLE SCAFFOLD. 


AINTERS and other mechanics, who have fre- 
uent occasion to use scaffolding in performing 
ol their work are, in the invention represented in the 
ya) annexed engraving, provided with an adjustable 
*| extension truss which, according to the inventor, 
may be applied with equal facility to various pur- 
poses. It serves as a truss for scaffolding, a common ladder, 
latform, and step ladder, and, from its simple construction, may 
be built quite cheaply. It may be compactly folded, and thus 
readily moved from place to place. ; : 

The two parts, A and B, of the extension truss are hinged 
together near the top by means of side plates, cross rod C, and 
nut, as shown, so as to fold together or to be detachable from 
each other. The tops of parts A and B are united by lateral 
boards, D, one of which is hinged, so as to fit, when necessary, 
over the recess which holds the vertical cross piece, E, and 
which is lined with metal plates. Both parts may be extended 
to and adjusted at different heights, the front portion by sliding 








pieces, F, guided by suitable plates, I, one set secured to A, and 
embracing F, and the other arranged in the opposite manner. 
Holes in the sliding pieces and pins serve to lock the former in 
any desired position. The top slide plates limit the upward 
motion of the sliding pieces, F, the lower ends of which project 
beyond the parts A, and are provided with metallic sockets, pro- 
duced with the angles of inclination of the truss to the ground. 
Both portions are connected by rounds in such a manner that 
they offer, in any position, a double support to the foot. ¥ 

The rear part, B, is extended by means of slides, G, which 
move in guide recesses. Lateral pieces stiffen the fixed portion, 
while steps or rods serve the same purpose for the slides. The 
connection of the two parts, B and G, is made by holes in both 
washer plates at the outer sides of part B, and cross rods, H, 
with screw ends and heads, by which the whole is firmly retained 
in any position corresponding to that of the part A. Theslides, 
G, also terminate underneath in suitable shoes or sockets. 





The platform may be constructed as represented in our illus- 
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tration, or the cross pieces, E, may be removed and longitudinal 
timbers laid between the opposite trusses under the lateral boards, 
D, and above those marked I. Heavy bolts passing through all 
secure the beams in place. 

The inventor states that, when the device ‘is folded up, the 
boards connecting the trusses may be secured between the steps 
of the front part, A, serving thereby as a support for paint-pots 
and other implements. In similar manner either half may be 
used as a suspended platform for painters in painting the outside 
of houses, while the detached front part may be applied as an 
extension ladder. 

We are informed that a 4 ft. roin. truss, as shown in the en- 
graving, makes a scaffold that will reach to a ceiling 14 ft. 6 in. 
in height. It also forms a step ladder of from 4 ft. 10 in. to8 ft. 
and of five distinct sizes. 

The device may be used upon stairs as easily as upon a level 
floor, by extending the front part two steps, or a sufficient dis- 
tance to accommodate the rise. It has no braces, is self-bracing 
on the top, and can never, it is claimed, spread or give way. 
Sctentific American. 


FRENCH COLONIAL ENTERPRISE.' 





HE Superintending Commission of the Colonial 
Museum at Paris are setting an example of 
energy and enterprize in developing their limited 
colonial resources which puts us to shame, having 
regard to our numerous and extensive colonies in 
all climates, whose indigenous resources and raw 
materials available for commerce and manufacture are as yet 
scarcely at all developed. A monthly account of the proceed- 
ings of this French Colonial Commission is published by the 
Minister of Marine and Colonies in the official organ, and we 
would draw attention to some points to which attention has 
been prominently directed in the last two numbers. Recent ex- 
periments made by the company of St. Gobain on the pulverized 
bones of the codfish obtained from the French fisheries of St. 
Pierre and Miquelon, prove that this débvis can be advan- 
tageously employed as a fertilizer. But, as the quantity to be 
obtained on the shore, where they are left by the fishermen, is 
not sufficient to form the base of an extensive commerce, the 
Commission are seeking out some means of adding the residues 
and waste products of the fisheries to it. So far back as 1851 
M. Demolon established in the Bay of Kerpon, at the north 
point of Newfoundland, and near the Straits of Belle Isle, a 
factory, where the waste and spoiled fish was cooked, dried, and 
pulverized after the oil had been extracted. M. Payen, in the 
second volume of his work on Industrial Chemistry, published 
full details respecting this manufacture, which might be attended 
with very profitable results if carried out on a large scale by a 
company. Since that period the same project has been carried 
out in Norway, and the daily increasing demands from Germany 
for powdered fish manures have led to an extensive commerce 
in Norway. As the fishermen of Newfoundland throw into the 
sea all the viscera, the back bones, and the greater parts of the 
heads of the codfish, there is an immense waste of useful 
manure. As 14,000,000 to 16,000,000 pounds of codfish are 
prepared, and it is estimated that more than one-half of the 
weight of the fish is thrown away, there is an enormous loss. 
It is scarcely probable that the deep-sea fishermen will be in- 
duced to save this waste—so useful to agriculture—and only 
the local or coast fisheries could be relied on, which might yield 
about 2,000 tons. It is suggested by the Commission that pro- 
bably the old apparatus for drying, of M. Demolon, might be 
found in the maritime stores, and this consumed only 2 cwt. of 
coala day. Meanwhile it is thought that all this waste from 
the seat of the cod fishery might be sent on, pressed and salted, 
in the vessels returning from the banks. The refuse salt from 
the herring, capelan, and other fisheries might be employed, 
with peat or turf, which is abundant there, after carbonisation 
in the automatic apparatus of Moreau. An investigation into 
the properties of a bark which the Floups, inhabitants of Lower 
Senegambia, use to poison their arrows, has been confided to 
Messrs. Gallois and Hardy. The investigations of M. Claud 
Bernard, on the curare poison and its application in the treat- 
ment of tetanus are well known, and those of M. Gustave Mann 
on the ordeal bean of Old Calabar (Physostigma venenosum), 
so usefully employed now by oculists to counteract the effects 
of belladonna; of Dr. E. Pelikan on the onarge of Gaboon 
(Strophanthus sp.), a poison of the heart, three times as power- 
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ful as digitaline. These poisonous substances are almost all 
now articles of commerce, and instead of being mere objects of 
scientific curiosity, are powerful medicines of great value. In- 
quiries, therefore, in this direction, of a pharmaceutical cha- 
racter, possess great interest. According to Messrs. Gallois 
and Hardy, an injection, under the skin of an extract of the bark 
alluded to, locally called bourane or mancone (Z7ythropleum 
guineense), produces a great alteration in the blood globules, and 
hastens death rapidly by asphyxia. The powdered bark is also 
a violent sternutatory. Large collections, as complete as possible, 
of the products of the French colonies are being made and 
widely distributed by the intelligent curator, M. Aubry-Lecomte. 
The Conservatoire des Arts et Métiers, Paris, the Professional 
School of Lille, the Museum of Annecy and others, and the 
School of Commerce of Lyons, have received collections of 
more than 1,000 specimens as types for instruction. This 
measure is to be extended to all establishments of the same 
kind, in order to popularize as much as possible the resources 
of the colonies. which have been too little known up to the 
present time. The Local Committee at Réunion has under in- 
vestigation a new mode of treating the sugar cane by macera- 
tion, and restoring the waste stalk or cane to the exhausted soil 
as manure, substituting for it Australian coal or other fuel. The 
new mode of treatment, it is anticipated, will yield 25 per cent. 
more sugar than the ordinary mode of expressing by mills. M. 
Delted, a pharmaceutical chemist of the colony, has also pre- 
pared a treatise on the culture and preparation of vanilla, which 
the Colonial Commission is now passing through the press for 
diffusion throughout the colonies. The Local Committee of 
Cayenne is studying the means of bringing into use the im- 
mense quantities of oil nuts which abound in the forests of 
Guiana, and taking measures to establish a permanent museum 
of colonial products. 

At Tahiti attention is being drawn to the more extended utili- 
zation of the bancoul nuts (A /eurites triloba) which, under the 
name of “ candle nuts,” have been already imported into Eng- 
land. As the nuts are exceedingly plentiful in many of the 
Pacific Islands, it is thought that the oil might be purified so as 
to be comestible. To obtain one hectolitre (about twenty-two 
gallons) of oil, three hundred pounds of shelled nuts, or nine 
hundred pounds in the shell, are required. Looking at the large 
space the nuts in the shell occupy, the French are desirous of 
receiving a quantity of the kernels in bulk, in order to ascertain 
whether they will stand the voyage without deteriorating. Eng- 
lish experience in this matter shows that they do turn rancid 
and heat, and the oil would be far better if expressed first in the 
islands, 

The surveillance of the pearl oyster banks at the Tuamotous 
and Gambier Islands, is recommended to prevent the complete 
exhaustion of the oysters. The life of the pearl oyster is from 
six to seven years, and it is proposed to arrange the banks into 
five or six divisions, one of which only should be fished 
annually ; but, as there is no official marine to carry this out, 
it is doubtful whether the native authorities can be impressed 
with the policy of the measure. Efforts to introduce oyster 
culture on the system proposed by Lieutenant Marriot, of the 
Tuamotous, are to be made, and the French are also desirous 
to direct the commerce in these pearl shells to France, as they 
are now sold exclusively in Hamburg, London, Amsterdam, and 
St. Petersburg. 

The introduction of the cocoanut palm on the shores of the 
numerous islets and archipelagoes under the dominion of France 
is suggested. In view of the disease which is destroying the 
vanilla in Réunion, the extended culture of this plant in Tahiti 
and Nouka-Hiva becomes important. Already this valuable 
orchid covers several hectares of land in Tahiti, but the mode 
of preparing the pod for commerce is little understood. In- 
structions have been sent out to the Agricultural Committee at 
New Caledonia on this subject, and calling attention to the ex- 
tended culture of the cocoa nut, the chocolate tree, and cin- 
chona, and asking for information as to any new or little known 
products which the forests may contain. Among the latter is 
the bark of one of the Rubiaciz, containing a considerable 
quantity of cinchonine, which M. Pancher, colonial botanist at 
Noumea, is especially charged to examine. A block of copper 
pyrites, from the mine of Diabot, weighing eight hundred 
pounds, has been sent to the Colonial Museum. The working 
of this lode, which is very rich, is expected to be even more re- 
munerative than gold. At the north of the Bay of Ourail crop- 
pings of coal have been met with, which would seem to indicate 
the presence of extensive seams in the valley through which the 
river Moindon flows. Following the advice of M. Linden, the 
best species of Mexican vanilla are to be sent out to Réunion 
for cultivation, and this celebrated Belgian horticulturist has 
promised to add to the collection some varieties of cinchona 
plants, which it is thought will succeed on some of the hilly 
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slopes of the island. In the month of June much interest was 
manifested at Paris by the exhibition of an ingot of gold, value 
675,000 francs (£27,000), by the Bank of Guiana, at M. Cornu’s, 
Boulevard des Italiens. This mass of gold, the produce of 
little more than fifteen days’ work, conveys but a slight idea of 
the immense mineral riches of the soil of the colony, and to 
these diggings numbers are hastening from all parts. Cayenne 
has now its gold mania, but its permanent riches will be found 
hereafter in its vast forests, and its raw vegetable products 
suited for commerce. At Senegal the importance of the isin- 
glass from the swimming bladder of the machoiran (Si/urus 
Jelis), and the skins and wings of birds of bright plumage for 
parures, fire screens, &c., is pointed out, and large orders have 
been sent out by Paris houses. 


PARLIAMENTARY REPORTS ON THE RAG TRADE 
OF FOREIGN COUNTRIES. 


MONGST the papers laid before Parliament 
during the late session was a report, since pub- 
lished, containing the replies of Her Majesty’s 
representatives abroad toa Foreign Office Circular, 
asking for information respecting the export duties 

== 22} charged on rags in various foreign countries.! 

As the subject may interest some of our readers, we give a 
brief summary of the contents of the report, taking the countries 
in alphabetical order, as they appear in the original, and noting 
the date of each reply. 

Argentine Republic—No duty is charged on rags in the 
Argentine Republic, and none are exported. It is said, that in 
consequence of the great scarcity of fuel in this country, the 
custom prevails, especially in rural districts, of using up all 
cotton rags, dipped in tallow, as a substitute for wood in the 
kindling of fires. Date of report, Dec. 6, 1873. 

Austria.—By article v. of the final protocol of the Treaty of 
Commerce between England and Austria of December 16, 1865, 
it was arranged that the duty on rags exported from the states 
and possessions of the Austro-Hungarian Empire should, on and 
after July 1, 1866, be reduced to 2 florins per Zoll. centner, or 
4s. per 11,025 lbs. avoirdupois, and such is the amount now 
charged. October 13, 1873. 

The annexed table shows the quantity and value of rags, 
paper-pulp, &c. imported into, and exported from, Austro-Hun- 
gary during the year 1872: 
































Imports. Exports. 
Zoll. centners. | Value. Zoll. centners. Value. 
‘ | 4 4 
Austria . . 26,226 18,350 21,129 14,790 
Hungary. . 1,420 994 5,605 3,923 
Total «| 27,646 | 19,344 | 26,734 18,713 





Belgium.—Before 1861, the export of rags from Belgium was 


prohibited. This régime was replaced by an export duty of 12 fr. 
per 100 kilogrammes, which was subsequently reduced to g fr., 
6 fr., and 3 fr. successively, until January 1, 1868, from which 
date it ceased entirely. October 18, 1873. 

Brazil.—There is no export duty levied on rags, and there 
appears to be no export trade in this article. Dec. 2, 1873. 

Chili.—The only export duties in operation in Chili are levied 
on metals. Dec. 15, 1873. 

Denmark.—The trade in rags is entirely free in Denmark, no 
duty being levied either on the export or the import of this 
article. The exports of rags from Denmark amounted to :— 

Ibs. avoirdupois. 
1869 . ° ° ° ° 1,852,788 
1870 . . . . . 1,775,434 
1871 . : " ; ° 3,596,418 
1872 . ‘ : 2,046,580 

The exports of rags from Denmark to Great Britain rose from 
760,369 Ibs. in 1871 to 880,923 lbs. in 1872 ; whilst the imports 
of rags from Great Britain to Denmark fell from 11,667 lbs. in 
1871 to 3,393 Ibs. in 1872. November 4, 1873. 

France.—The Duc Décazes writes to Lord Lyons, under date 
December 26, 1873, that it has been considered expedient, in 
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the interests of the French paper manufacturers, to retain the 
export duties on articles used in the manufacture of paper, the 
exportation of which was long prohibited. The export duties 
are shown thus :— 


Chiffons, autres que de laine pure et drilles 2 

de toute espéce . . . — 
Patea papier. : ° . ; a ‘ 
Vieux cordages, goudronnés ounon . ios ie 


4 fr. per 100 kilos, 


Germany.—On June 16 last year, a Bill for the abolition of 
various export duties, including the duty on rags, was brought 
into the German Parliament. The German paper manufacturers 
memorialized against it, on the ground that the manufacture of 
the finest kinds of paper gave employment to a much greater 
number of hands than that of ordinary paper, and that it prin- 
cipally gave employment to children, women, and persons in- 
capacitated for coarser work. It was also stated that Germany 
was in a position to import rather than export rags, because the 
production of good paper had brought about a large develop- 
ment of the trade. These views did not, however, meet with 
general acceptance. Deputy Miiller, a paper manufacturer 
employing two machines, spoke on the debate as follows :— 

“The memorial proceeds on the assumption that the repeal 
of the duty on rags would entirely depreciate all the capital 
invested in mill-property and machinery ; that the work-people 
employed in the manufacture of paper would be reduced to the 
condition of paupers, and that, in short, the trade of paper 
manufacture would be completely ruined. This is not the case. 
The paltry export duty is not worth so much talk. According 
to the statements accompanying the Bill now before Parliament, 
it is admitted by the Government that the duty is levied upon 
about 20,000 quintals, a figure which proves that the export has 
not sensibly increased since the duty has been reduced from 
3 thalers to 13 thaler. Prior to 1865, the export amounted to 
about 9,000 quintals, and the present trifling increase is to be 
ascribed to the general development in all branches of industry. 
And even supposing that the present amount is doubled on the 
repeal of the duty, that would give 40,000 quintals. But Kafer- 
stein’s mill in Crellwitz near Halle, alone produces 36,445 quintals 
of paper per annum, and for its production requires of rags 
alone, not to mention other matters, at least 50,000 quintals. It 
is true that in the provinces bordering on France, particular 
mills may suffer by the repeal of the duty, but taking the whole 
German paper industry, it would only be deprived of about 
40,000 quintals of rags, a less quantity than is required for the 
one Kaferstein’s mill. 

“The memorial wishes it to appear that rags must be con- 
sidered from a peculiar point of view, from not being susceptible 
of increase at pleasure, as is the case with other raw materials. 
But no raw material can be increased at pleasure; what happens 
is that the raw material increases with the development of in- 
dustry and comfort, with the adoption of more refined habits 
and of greater cleanliness, in consequence whereof things are 
thrown aside which otherwise would have been worn longer, and 
hence the amount of rags increases, And the extent to which 
the existing material can be made available has not yet nearly 
been reached. Take ‘ Hadern’ (rags and waste), which is the 
generic term for the waste material used in the manufacture of 
paper; it comprises not only the cast-off linen and cotton 
clothing, but also the waste from the large mills of linen, cotton, 
and even of woollen manufacture, as well as from the workshops 
of many trades, such as rope-makers, bookbinders, tailors, &c., 
and lastly, the contingents from ladies’ work-rooms and gentle- 
men’s paper-baskets. The quantity of all these kinds of waste 
produced in Germany, with a population of 40,000,000, is esti- 
mated at 2,000,000 quintals, or 1 quintal for every 20 inhabitants. 
This estimate is doubtless not quite accurate, there must be some 
squandering of raw material ; but one figure is entitled to the 
same confidence as another, and it is estimated that Mecklenburg, 
with a population of 500,000, produces annually 100,000 quintals 
of rags, or I quintal for every 5 inhabitants. This production 
takes place under the same conditions as those in other parts 
of Germany, and the greater supply can, therefore, only be as- 
cribed to greater care in the collection of rags and waste, so that 
we can conclude that this export duty is nothing else than a 
premium paid for carelessness in the collection.” 

The German Parliament agreed to the abolition of the export 
duty in question, which took effect from October 1, 1873. 

A return of the net average prices of rags, per centum, at 
Hamburgh, during the last twenty-five years, shows them to 
have ranged from 15s. to 18s. Prices were highest in 1865-70, 
and lowest in 1872. January 13, 1874. 

Greece.—By a law dated August 26 (Sept. 7), 1873, a duty of 
four /epita per oke of 45 0z. was imposed on all rags exported. 
Previous to this date no duty was levied. The alteration in the 
tariff was made in order to give encouragement to a paper 
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manufactory, which was to be started in the Piraeus, but the 
government having declined to grant all the terms demanded by 
the company, the enterprise has fallen through ; and it is not 
certain yet whether the tax will be maintained, as the establish- 
ment it was intended to favour no longer exists. October 18, 


873. 
Italy.—The rates chargeable on rags exported are as follows :— 


Rags of vegetable substancés . . 8 fr. per 100 kilos. 
9 Of everyother substances. . 2 sa 9” 


To which must be added the “ war-tenth,” making 8 fr. 80c. 
and 2 fr. 20 c. respectively. In 1872, there were exported 
12,537,000 kilos of vegetable rags, and 1,183,000 kilos of other 
rags. Dec. 22, 1873. 

Netherlands.—The duties on exported rags are 5 guilders 
(8s. 4d.) per 100 kilos of linen and cotton rags, and 2} guilders 
(4s. 2d.) per 100 kilos of woollen rags. October 15, 1873. 

Peru.—No export duty on rags. October 24, 1873. 

Portugal—The export duty on rags for making paper is 
30 reis (1s. 6d.) per kilog. and on woollen rags 1 per cent. ad 
valorem. The greater part of the rags exported from Portugal, 
Madeira, and the Azores, is shipped to Great Britain. A return 
obtained from the Portuguese Statistical Department shows the 
quantity exported during each year from 1867 to 1871. 


1867. Rags for paper, 2,557 kilos. ; woollen, 1,600 kilos. 


1868. ” 102 5 ” 16,210 4, 
1869. ,, ” 1,508 ,, ” 36,473 55 
1870. ,, ” 72 3» ” 13,361 ,, 
1871. 4, » 14,341 5 ” 7,802 5 


Date of report, Nov. 13, 1873. 

Russia.—The export duty on rags, shreds of wool, paper-pulp, 
old cordage and rope, and old fishing-nets is, according to the 
tariff at present in force, as follows :— 

When exported on land frontier, or at the Port of Libau, 30 
copecks the pood, or 2s. 115d. per cwt. 

When exported from other Baltic ports, 45 copecks the pood, 
or 45. 5d. per cwt. 

When exported from ports in the Black Sea and Sea of Azov, 
20 copecks the pood, or Is. 114¢. per cwt. 

In 1871, there were exported 658,018 poods (of 36 lbs. avoir- 
dupois) with a declared valu of 658,018 roubles. This duty 
amounted to 211,595 roubles. Of the above quantity, 497,95 
poods went to Prussia, 82,077 poods to England, and 67,474 
poods to the United States. April 1, 1874. 

Spain.—The export duty on rags is now 4 pesetas (about 4s. 4d.) 
per 100 kilos. The approximate quantity exported in 1873 was 
155,493 kilos, about one-sixth of the export of 1871. The 
decrease is attributed solely “to the smuggling now practised 
on so extensive a scale throughout Spain!” May 8, 1874. 

Sweden.—According to the latest commercial returns, about 
18,000 centners of rags are annually exported from Sweden, of 
which by far the larger portion (11,468 centners) goes to Den- 
mark, and only a small quantity (509 centners) to England. It 
appears highly probable that Sweden will soon have no spare 
rags for exportation, as she has greatly developed the production 
of papers within the last few years, and now exports 5,000,000 lbs. 
of paper, besides large masses of pulp made from the fibre of wood, 
all of which is sent to the United Kingdom to be worked up. 
Sooner or later, the great bulk of this pulp will be converted 
into paper at home, and as a certain quantity of rags is found 
essential to the process, Sweden will probably import instead of 
exporting rags. There is no export duty on rags either in 
Sweden or Norway November 16, 1873. 

Switzerland.—The export duty on rags in Switzerland differs 
according to the two categories into which they are divided, viz. : 
rags to be used in the manufacture of paper; and woollen rags 
and salvages to be used in cloth manufacture. The export duty 
on the former is 2 fr. percwt. It was first levied in 1850, and 
never in any one of the last twelve years has brought in £600 to 
the Federal exchequer. 

The writer of the Report, which is dated December 23 last, 
expresses his belief that if not already superfluous, like other 
Swiss protective duties, it will soon be recognized to be un- 
necessary. 

He adds :— 

“No statistics whatsoever are in existence either as to the 
annual supply and consumption of rags in Switzerland, or even 
as to the annual production of paper. I cannot learn the pro- 
portion of linen and cotton rags to waste paper (“ maculature”), 
or of white rags to coloured, either for the importation or expor- 
tation, but it is believed that the rags exported are chiefly white 
cotton and linen rags destined for the manufacture of the higher 
classes of paper. 

“TI subjoin a few details concerning the paper manufactory at 
Worblaufen, in the vicinity of Berne, which in the list of some 
forty paper manufactories furnished to me by the Statistical De- 





partment, appears in the first class, and, as far as I have been 
able to ascertain, is an average specimen of a Swiss paper 
manufactory. 

“Worblaufen has one steam machine with eight cylinders, 


from the works of Escher and Co. of Ziirich ; the cost of estab-. 


lishment and working capital amount to £32,000, the factory 
consumes annually 8,900 cwts. of rags, valued at £7,400; 
1,500 cwts. of straw valued at £1,120, and 2,000 cwfs. of wood 
stuff (“ Holzstoff”) valued at £600. It produces annually 9,000 
cwts. of paper, almost exclusively destined for writing or printing 
purposes, and chiefly of the finer sorts, valued on the average at 
£3 per cwt. It employs habitually 30 male and 100 female 
hands at a monthly cost of 2,500 fr. (£100) for male hands, and 
3,000 fr. (£120) for females. The wages of the males range from 
2 to 4fr. (1s. 8d. to 3s. 4d@.), and of the females from 1 fr. Ioc. 
(11a.) to 2 fr. 50. c. (25.) per diem. 

“ Tt will be seen that too many important items of expenditure, 
such as fuel, lights, glazes, &c., are left out for me to come to 
any positive conclusion as to the financial condition of the Worb- 
laufen factory; but, on the whole, if the foregoing figures be 
quite correct, it cannot be very unprofitable.” 

Turkey.—An uniform duty of 1 per cent., ad valorem, is levied 
on the export of rags at all parts of the Ottoman Empire. The 
greater portion of the rags are sent to England ; a portion goes 
to the United States; and a small quantity finds its way to 
Germany. The total quantity exported in 1872-3 amounted to 
2,652,992 okes. ‘The chief places of export were Constantinople, 
Beyrout, Tripoli (in Barbary), and Smyrna. January 12, 1874. 

United States.—In common with all other articles, no export 
duty is levied on rags in the United States. No rags are 
exported. 

The import of rags for making paper is free, and in the year 
ending June 30, 1872, there were imported, free of duty, 
123,280,225 lbs. of rags, of the value of $4,890,045. Of these 
62,876,294 lbs. of the value of $2,463,113, were from the United 
Kingdom and British Possesssions. October 27, 1873, 


PHOSPHOR-BRONZE AXLE BEARINGS. 


(under equal pressure, and at equal velocity), the 
harder they are, the greater is the amount of 
heat; or on the other hand, the greater the 
difference of hardness between the two bodies 
=I rubbed against each other, the less is the heat 
produced. In the latter case the harder body is more heated 
than the softer, if of equal size. If, for instance, glass is rubbed 
against cork, the heating is as 7 to 1 (the copper being heated 
seven times hotter than the cork) ; if copper is rubbed against 
cork, as 4 to I. 

The ideal of a bearing which would wear little would be one 
made of the same material as the axle revolving in it, if there 
had not {to be taken into consideration the wearing of the axle 
itself and the heating. A bearing made of the softest material, 
in which an axle of the hardest material revolves, would be the 
ideal of a bearing which does not heat, and does not cut the axle, 
if the wear of the bearing, and deformation by pressure, &c., had 
not to be taken into consideration. 

In practice the best medium must be found which 

1. Does not cut the axle. 

2. Wears (in itself) as little as possible, and consequently re- 
quires a minimum of lubrication. 

, 2 as not heat, even in case lubrication should be neg- 
ected. 

4. Is capable of resisting any possible shock without changing 
its form, or breaking. 

Some railway companies desire to use few bearings, at the 
expense of many axles and much lubricant—(the consumption of 
lubricant is always in proportion to the wear of the axle on the 
bearing)—and therefore use bearings containing from 17 to 20 
per cent. of the tin and 83 to 80 per cent. of copper, which alloy, 
undoubtedly, is too hard, and must attack the axle, as has been 
shown on many railways. Other railway companies use alloys 
of lead with more or less antimony, which certainly do not attack 
the axles, but require much lubricant, and wear out very fast. 
A great number of railway companies in Germany take refuge 
in the so-called white metal, which, if of proper composition, 
appears cheap, but in the long run certainly is the most expen- 
sive. The alloys of copper, antimony and tin, or so-called 
white metal, are bad makeshifts, as well as the so-called lead 
composition bearings of lead and antimony ; for it is impossible 
to give these alloys a hardness approaching that of the revolving 
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axle without rendering them brittle. If an alloy is used suffi- 
ciently hard to avoid great wear, these bearings will heat much 
and are very brittle. 

On most of the English, Belgian, German, French, and par- 
ticularly on American railroads, white metal, and especially lead 
composition, bearings are little used, and this with good reason ; 
for what would become, for instance, of a white metal bearing 
on an American railroad, where the bearings are subjected not 
only to heavy loads, but where they have to travel thousands of 
miles on rails belonging to other companies, and therefore are 
not much looked after. 

Gun-metal bearings, alloys of tin and copper, are not often 
homogeneous, with the exception of the alloy of 17 to 18 per 
cent. of copper, which is the most trustworthy alloy of tin and 
copper. In alloys containing a lower percentage of tin, the latter 
segregates in the form of tin spots, when the alloy cools slowly. 
All other compositions in use for bearings, such as 12 to 17 per 
cent. of tin and 88 to 83 per cent. of copper, do not make homo- 
geneous bearings, unless they are cast in chill moulds, which in 
practice is impossible. This heterogeneity of gun metal bearings 
is dangerous, as it produces gripping, and thereby a rapid wear. 
This specific quality of gun metal bearings (to grip) is theo- 
retically easily explained. In cooling, the softer metal (com- 
posed of from 7 to Io per cent. of tin and 93 to go per cent. of 
copper), being the less fusible, sets first, forming the skeleton 
of the bearing ; later, the very hard and brittle alloy, contain- 
ing 17 to 18 per cent. of tin and 83 to 82 per cent. of copper, 
sets and fills the pores of the softer skeleton. The particles of 
the harder alloy are easily torn away by the axle if.the bearing is 
not sufficiently lubricated, and these tear the skeleton composed 























of the softer alloy; this I have frequently observed at rolling 
mills where the bearings were not sufficiently lubricated, and 
where particles in the form of small flakes peel off. 

A good bearing which answers all purposes must not be homo- 
geneous, but must consist of a strong and tough skeleton, the 
hardness of which nearly equals that of the axle, in order to re- 
sist shocks without deformation, and the pores of this skeleton 
must be filled with the soft metal or alloy. 

The nearer the hardness of the skeleton approaches the hard- 
ness of the axle, the better the bearing will resist the pres- 
sure or shocks ; and the softer the metal filling the pores, the 
better the bearing is in every respect. Such bearings are now 
made by melting two or more alloys of different hardness and 
fusibility together, in such proportions that necessarily a se- 
paration into two alloys of definite composition takes place in 
cooling. 

Phosphor-bronze bearings consist of a uniform skeleton of 
very tough phosphor bronze, the hardness of which may be easily 
regulated to equal the hardness of the axle, while the pores are 
filled with a soft alloy of lead and tin. 

Such a phosphor-bronze bearing may therefore be considered 
as having its wearing surface composed of a great number of 
small bearings of very soft metal encased in the tough and strong 
metal which equals the hardness of the axle; on the planed 
bearing surface this molecular disposition cannot be detected by 
the naked eye, but, if examined with a magnifying glass, the 
truth of the above will at once be seen. Another practical proof 
can be given by exposing such bearings to a dull red heat, when 
the soft alloy will sweat out, and the hard, spongy, skeleton-like 
mass remains. Dr. Charles Kunzel. 
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THE GEORGE WOODS’ DRYER. 


E illustrate a very simple, effective, and cheap 
apparatus for carrying off the moisture from dry- 
ing-rooms, without the disturbance of the air and 
consequent loss of heat. It consists in applying 
the principle of distillation by cold to the hot 
room. The drying-room is arranged in the usual 

way, with hot-pipes on the floor, with the addition of the con- 
trivance forming the subject of the patent. This contrivance is 
a length of pipe G (varying in length according to the size of 
the apartment) arranged against one side of theroom. Through 
this a stream of cold water is kept constantly flowing, entering 
at the inlet B, and passing out at A. The moisture which is 
driven off from the material by the heat is condensed on these 
pipes, and falling from them is caught in the trough arranged 
below at C, flowing along it to the exterior of the room, where it 
is caught in any convenient receptacle. 

The lower bends of the pipes are fitted with cocks, for the 
purpose of allowing the water to be drawn off when necessary, 
such as danger of freezing in cold weather when the room is not 
in use. About 400 ft. of inch pipe are required for a room of 
4,000 cubic feet capacity. It is stated that a recent trial resulted 
as follows : 9,000 feet of walnut and cherry, mostly of 1 and 14 in., 
with some of 2 in. thickness; steam let on on the 23rd; on the 
third day the water came away at the rate of a gallon in forty 
minutes, and on the seventh day 136 gallons had been drawn 
off, and the water having ceased running, the lumber was ex- 
amined, pronounced thoroughly dried, and proved to be so upon 














being at once cut up; and repeated trials have given even more 
satisfactory results. 

ong the advantages claimed for the invention may be in- 
stanced the saving it effects in the time necessary for the drying 
of the material, the thoroughness with which the drying is 
accomplished, the saving in fuel, and the better results obtain- 
able over the old method, especially in the case of timber, which 
is not cracked or warped in the process. 


Practical Literature. 


PURE MATHEMATICS.' 


ESSRS. COLLINS?’ Science Series are so well 
known and so highly valued wherever they are 
known, that little more will be needed from us 
than to call attention to this volume, one of the 
most recent publications of their “ Advanced 
Science Series.” It is intended to form, with a 
volume previously written, a complete treatise on algebra and 
plane trigonometry, and will be found useful, nay necessary, to 


1 Pure Mathematics, including the Higher Parts of Algebra and Plane 
Trigonometry, together with Elementary Spherical Trigonometry. B 
Edward Atkins, B.Sc., Head Master of St. Martin’s Science School, 
Leicester. London and Glasgow: W. Collins, Sons, and Co. 1875. 
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all who wish to pass beyond the mere rudiments of mathema- 
tical science. It is written with an especial view to certain ex- 
aminations, but it appears to be thoroughly done, although the 
elementary portions of spherical trigonometry would seem to be 
added rather with a view to the special need of “ those students 
who may prefer to take it up as an alternative subject in the 
pass examination of the Science and Art Department,” than to 
the completeness of the work as a treatise on a special branch 
of mathematics. 


THE POTATO DISEASE, AND THE CURL DISEASE 


IN POTATOES.' 
2) aXe e\I7 
Bp AS 
PY) “Atl Disease and its Prevention,” and this drochure 
y, 


par 
3 contains the substance of one of the essays which 
yy A\“y7| competed for the prize—which latter, by the way, 
eS} was never awarded, the Council being unable to 
accept any of the essays tendered. This essay briefly de- 
scribes and comments upon the various forms of disease to 
which potatoes are liable, and offers some sensible suggestions 
for their prevention. Agriculturists are by no means agreed 
upon the best means of accomplishing this latter, but whatever 
may be the particular view held by the grower, he will find 
much in the pamphlet that is worth his attention. 









N 1873 a prize was offered by the Royal Agricul- 
tural Society for the best essay on the “ Potato 








AN INTRODUCTION TO THE STUDY OF LOGIC 
AND METAPHYSICS.’ 


\T appears from his preface that Mr. Barrett began 
to write upon this subject with the intention of 
producing a much larger treatise than that which 
is here presented, and he apologises for offering 
so incomplete a work to the public. It also ap- 

stn pears that a great part of the longest section of 
the book, that on Causation, has been published in an earlier 
volume; so that both what is new and what is old in the book 
must be looked upon as incomplete. 

We presume that our readers are for the most part concerned 
rather with the language of science and the fixed terms of prac- 
tical literature than with that which refers to the study of such 
abstract questions as those which are discussed in this volume ; 
but to any persons for whom these questions have an attraction 
it will no doubt prove interesting enough, 














A MANUAL OF TELEGRAPH CONSTRUCTION.’ 






SJ HIS is one of themost important books on scientific 
and practical literature that has appeared for 
OS some time. It is, we believe, the first work in 
)) which the mechanical and theoretical aspects of 
oy the electric telegraph and of telegraphic engineer- 
Cee) ing have been presented together, and supplying 
as it does a need which, in these days of the remarkable develop- 
ment of the science, has assumed large proportions, it cannot 
fail to meet with a ready acceptance from telegraph engineers 
both at home and abroad. The arrangement of the matter is, 
notwithstanding the variety of the elements dealt with, clearly 
and judiciously effected, and every detail in connection with the 
subject can be referred to with ease and facility. 






2) 
DN 





1 The Potate Disease and the Curl Disease in Potatoes; their Causes 
and Prevention, with Strictures on the Potato Fungus. By Eccles Haigh. 
London : George Phillip and Son. 1875. 

2 An Introduction to the Study of Logic and Metaphysics. 
Squire Barrett, F.R. Hist.S., F.L.A.S., &c., &c. 
and Co. 1875. . ; 

3 4 Manual of Telegraph Construction: The Mechanical Elements of 
Electric Telegraph Engineering. By — Christie Douglas, East India 
Government Telegraph Department, Society Telegraph Engineers, &c., 
&c, With Diagrams. London; Charles Griffin and Co. 1875. 


By Thomas 
London: Provost 





The book is divided into three parts : the first treating of the 
general principles of strength and stability, which although they 
must of course be familiar to all engineers, yet have special 
applications in connection with this subject, as, for example, the 
laws of resistance to pressure, to torsion, and to transverse 
load are applied to the consideration of telegraph posts as struts, 
to the methods of twisting wires and fibres to form cables, 
ropes, &c., and to the relative strengths of telegraph poles, 
viewed as beams, and soon. The second deals with the pro- 
perties and applications of materials, operations, and manipula- 
tions, fully discussing each in separate sections ; and the third 
is concerned with telegraph construction, maintenance, and 
organization. 

It is in the last two parts of the work that the author’s special 
knowledge has been laid under contribution, and it is this that 
gives the book such great value and importance to the telegraphic 
service generally. ‘The second part is divided into four chapters, 
and these are sub-divided into sections and divisions. The 
first chapter is entitled “ Non-metallic substances not insulators 
proper,” and treats of wood and its application, its properties, 
preservation, and carpentry; another section is devoted to 
masts, and the remaining sections of this chapter are upon 
earthwork, foundations, cementing, materials, concrete, béton 
and asphalt, masonry and brickwork. The second chapter 
refers to metals and alloys. The third is upon insulating 
materials proper, gutta percha, india rubber, porcelain, &c. ; and 
the fourth chapter treats on operations and manipulation, with 
a section on drawing and surveying. 

In the third part of the book, under the head of construction, 
general remarks on designing are first given; then follows a 
section on estimating, and others on the construction of land 
lines, submarine and river cables, fittings and arrangements of 
offices, &c. ; the volume concluding, as we have indicated, by a 
chapter on the maintenance and organization of telegraph plant. 

This rapid sketch of the contents of the work and the plan of 
its arrangement will doubtless sufficiently indicate to our readers 
its comprehensive nature, and in concluding our notice of the 
volume it is only fair to bear testimony to the thorough and 
accurate manner in which all parties—author, publisher, and 
printer—have done their work. It may seem ungracious, after 
expressing such unreserved approval of the book, to say one 
word of adverse criticism, but we think the table of contents, 
full and complete as it is, hardly compensates for the absence of 
an alphabetical index. 


A HANDBOOK OF HYDROMETRY.! 


R. BODDELY KEENE is the author of the 
“ Handbook of Gauging,” and occupies an impor- 
tant post at the Hydrometer Office of the Custom 
House at London. Persons who are interested in 
this invaluable instrument need, therefore, have 
no hesitation in placing themselves under his 

guidance. His book is a clear and practical exposition of the 

uses of the instrument, as well as of its various forms, and the 
principles of its application are scientifically and accurately 
defined. 

One of the aims of our author in putting forward this little 
volume has been to bring the hydrometer into more general 
use by the public, and with this aim we most cordially sym- 
pathize. The popular notion is, that the instrument is useful 
for scientific purposes only ; the fact being, as our author says, 
that it is as important an article in the household as are scales 
and weights, and that it should be in constant employment for 
testing our milk, spirits, &c., &c.; for by its intelligent use the 
wholesale adulteration which is still practised upon the unwary 
householder may be detected and exposed. 

But not only are the popular uses of this work to be com- 
mended; its great value will be found in the large amount of 
scientific and practical information contained in a volume small 
enough for the pocket—available for those who are constantly 
using the instrument in the practice of their profession. In 
addition to what we have already indicated as its chief features, 
it describes the various forms of hydrometers in use, gives rules 
for adjusting and checking them, explains the mode of adjust- 
ment, and in an appendix gives a variety of most useful tables, 
formulze, and rules relating to hydrometry, which must be of 
very great service to gaugers and others who use the instru- 
ment. 








1 4 Handbook of Hydrometry, intended to simplify the principles of the 
Science, and popularize the use of the Instrument. By Jas. Boddely 
Keene. London: Pitman, 1875. 
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